
















SAFETY PRECAUTIONS 





This manual includes the following symbols to in¬ 
dicate potentially dangerous conditions'to the 
operator or equipment. Read the manual carefully 
and know when these conditions exist. Then takethe 
necessary steps to protect personnel and the equip¬ 
ment. 

| WARNING £ Goars uses this symbol 

T ' r "" . . throughout this rnsmsai to 

warn of possible serious person# injury. 

r ^ ers 'to possible 
equipment damage. 

The automatic transfer switch has components with 
high yoSiges which present serious shock hazards 
For this reason, read the following suggestions: 


and remove AC line power to the automatic transfer 
switch before performing maintenance or ad¬ 
justments (unless specified otherwise in the 
instructions—then only-using extreme caution dueto 
danger of shock hazard). 

Before using the disconnect plug, if equipped, for 
deenergizing the control panel, be sure to place the 
operation seleuior switch on the generator set or 
automatic transfer to the "STOP” position. Neglect of 
this'procedure results imset starting and energization 
. of the transfer switch generator side. 

Use rubber insulative-mats placed on dry wood 
' platforms over floors wpjch are metal or concrete 
when.working on any electrical equipment. Do not 
. vyear damp clothing (particularly wet.shoes) or allow 
skin surfaces to be damp when handling any elec¬ 
trical equipment. 
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GENERAL INFORMATION 


ONAN SERVICE MANUAL 

This manual contains a detailed operation descrip¬ 
tion, adjustments, repair, troubleshooting informa¬ 
tion and wiring diagrams of all 30 through 400 ampere 
automatic transfer switches. Whenever 
troubleshooting or planning a repair, remember the 
electric generating set, automatic transfer switch and 


commercial source are all interdependent. Take all 
the necessary and normal safety precautions and 
then decide whether the automatic transfer switch, 
generating set or commercial power source is the 
source of problems. A troubleshooting section is 
included in this manual. 


MODEL NUMBER SYSTEM 

Following is a typical model number with ex¬ 
planations of the different parts. 

ATUC A 225 - 4X / 11 10 B 

TIT T TTT 

1 2 3 4 5 6 7 


1. Series Identification 

ATUC - two-wire start, 24 volts. 
ATUD - two-wire start, 12 volts. 
ATUE - three-wire start, 12 volts 
“U” indicates UL listing. 

2. Transfer Switch and Cabinet 

Combination Code. 


3. Current Rating (amperes). 

4. Voltage Code 

1 - 120 volts, single phase, 60 Hz. 

2 - 240 volts, single phase, 60 Hz. 

3 - 120/240 volts, single phase, 

three wire, 60 Hz. 

4 - 120/208 volts, three phase, 

four wire, 60 Hz. 

4X - 277/480 volts, three phase, 
four wire, 60 Hz. 

5D - 120/240 volts, three phase, 
four wire, delta, 60 Hz. 

9X - 347/600 volts, three phase, 
four wire, 60 Hz. 

For 50-hertz operation, number “5” prefix is used. . .example 
is 54X. 


5. Control Accessory Group 


Groups 11 Through 15* 


Accessory 

Group 

11 

12 

13 

14 

15 

Start-Stop Time Delay 

X 

X 

X 

X 

P 

Transfer Time Delay 

P 

p 

p 

X 

P 

Retransfer Time Delay 

w 

X 

X 

X 

P 

Battery Charger Module 

X 

X 

X 

X 

P 

Battery Voltage Sensor 

w 

w 

w 

X 

P 

Undervoltage Sensor (all lines) 

X 

X 

X 

X 

X 

Overvoltage Sensor (line) 

w 

w 

w 

X 

p 

Exerciser Clock 

w 

X 

X 

X 

w 

Manual Retransfer Switch 

w 

w 

X 

w 

X 

Preheat Time Delay 

w 

w 

w 

w 

p 


X = Supplied standard. 

P = Plug-in module package available. 

W = Wire-in package available. 

* - Include 2-amp charger, normal-test switch, with load—without load selector switch, 

disconnect plug, area protection terminals, cranking limiter on AT-E only, and engine start-run signal. 
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Groups 51 Through 55’ 


Accessory 

Group 

51 

52 

53 

54 

55 

Preheat Time Delay 

W 

w 

w 

w 

w 

Start Time Delay 

W 

w 

w 

X 

X 

Transfer Time Delay 

w 

w 

w 

w 

X 

Retransfer Time Delay 

w 

X 

X 

X 

X 

Stop Time Delay 

w 

w 

w 

w 

X 

Exerciser Clock 

w 

w 

X 

X 

X 


X = Supplied standard. 

W = Wire-in package available. 

* - Include voltage sensing relays, normal-test switch, disconnect plug, area protection terminals, 
cranking limiter on AT-E only and engine start-run contacts. 


6. Meter-Lamp Combination 


Accessory 

Group 

01 

n 

03 

04 

05 

d 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

Charge Ammeter 

X 

n 

a 

n 

13 

X 

El 

X 

El 

X 

El 

K9 

n 

El 

19 

in 

Overcrank Lamp <at-e only) 

X 

a 

a 

a 

19 

a 

El 

D 

X 

X 

a 

E3 

X 

X 

X 

m 9 

Normal-Emergency Lamps 

w 

n 

w 

X 

W 

X 

w' 

X 

w 

X 

w 

X 

w 

El 

w 

X 

Battery Voltage Lamps 

w 

w 

a 

a 

W 

w 

■9 

El 

w 

w 

X 

a 

w 

W 

X 

m 

AC Voltmeter 




■ 

m 

X 

K9 

X 









Full Meter Panel* 









19 

X 

X 

X 





Running Time Meter 













X 

19 

X 

Dll 


X = Supplied standard. 

W = Wire-in package available. 

* - Includes voltmeter, ammeter(s), running time meter, frequency meter and current transformer. 


7. Specification Letter 

Advances with production modification. 


Throughout the text, front of the automatic transfer switch is the door 
side. Left and right are determined when facing the cabinet doors. 
Metric equivalent Of U.S. customary unit Is given in parentheses 
where applicable. 






































































































OPERATION DESCRIPTION 


This detailed operation description is intended as an 
aid in understanding and servicing the automatic 
transfer switch. For a simple explanation of the 
automatic transfer switch’s functions and descrip¬ 
tions of various components, see the operator’s 
manual. 

Two operation descriptions are given, one for 
automatic transfer switches with relay-type control 
accessory panels (seeAT’s WITH CONTROL PANEL 
GROUPS 51 THROUGH 55), and one for those with 
modular-type control accessory panels (see AT’s 
WITH CONTROL PANEL GROUPS 11 THROUGH 
15). Follow the appropriate description. Individual 
accessory items are discussed after the basic opera¬ 
tion description of each type control accessory panel. 

The schematic wiring diagrams for the automatic 
transfer switches are divided into three groups: 
meter-lamp panel, control accessory panel, and 


transfer switch cabinet. Each diagram is also divided 
into three parts: a pictorial wiring diagram, a 
schematic and a parts list. 

Wiring diagrams referenced in the operation description are shown 
at the end of this section. Operation description covers begin Spec 
B automatic transfer switches. 

If you wish to follow the schematic diagrams as 
operation is described, note that you have to use and 
follow all three schematic diagrams. Numbers of the 
wiring diagrams will be noted in the description. 


The operation description is for an automatic transfer switch with a 
mechanically held transfer switch on line side only. Mechanically 
held transfer switches on both line and generator side operate 
much the same. 


AT S WITH CONTROL ACCESSORY PANEL GROUPS 11 THROUGH 15 


NORMAL OPERATION 

Under normal conditions the commercial line 
supplies the power to the load through the closed K1 
contacts—lines A, B and C shown in the schematic 
diagram 626C0106. The closing coil CC of transfer 
switch K1 is originally energized from terminal A on 
the line side through: the closing coil CC, normally 
closed K1 contact CS, normally closed K2 contact 1C, 
terminal W of receptacle J1. Terminal J1-W connects 
to terminal W of disconnect plug PI (drawing 
626D0138) which connects to normally closed K4 
contact (3-9) and back to Y terminal of disconnect 
plug PI. P1-Y connects to terminal Y of receptacle J1 
(drawing 626C0106). J1-Y connects to line B on the 
line side of transfer switch K1. Once a mechanically- 
held transfer switch on line side is picked up by the 
commercial line, it is mechanically held in that 
position until the trip coil is energized. 

Battery Charging 

The transfer switch line side K1 terminals A and B 
feed J1 receptacle terminals X and Y (drawing 
626C0106) and PI plug terminals X and Y (drawing 
626D0138) to energize transformer T1 through fuse 
FI. TransformerTI has three secondary terminals XI, 


X2 andX3. TerminalsXI and X2 supply approximately 
20 volts output for 12-volt battery charging. Terminals 
XI and X3 supply approximately 40 volts output for 
24-volt battery charging. 

For 12-volt battery charging, transformerterminal T1- 
X2 connects to resistor R1-2. Resistor terminal R1-1 
connects to terminal 21 of battery charger plug-in 
module 6. Transformer terminal T1-X1 connects to 
terminal 15 of battery charger plug-in module 6. The 
battery charger module rectifies and regulatesthe DC 
output voltage to float-charge the cranking battery. 

Positive output terminal 1 on module 6 supplies 
charging current through TB6-2 (drawing 626C0106), 
TB7-2 (drawing 626C0164) through the ammeter 
Mil, TB7-1 (drawing 626C0106), TB6-1 (drawing 
626D0138) to the B+ terminal on TB1 which connects 
to the positive terminal of the battery. Terminal 4 of 
plug-in module 6 connects to the ground terminal 
which in turn connects to the negative terminal of the 
battery. This battery charging module 6 has a rated 
output of 2 amperes maximum and is voltage 
regulated to float the battery continuously without 
damage to the battery. 
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POWER OUTAGE 

When a power outage occurs (commercial power 
source), primary voltage to transformer T2 supplied 
from lines A and B, through terminals X and Y of the 
disconnect plug (drawing 626C0106), disappears. 
Voltage at terminals T2-X1 and T2-X2 goes to zero 
(drawing 626D0138). With zero input voltage to 
voltage sensor module 1, contacts 8-10 open to 
deenergize line interposing relay K3. Relay contacts 
K3 (2-8) close, K3 (1-7) close, and K3 (6-9) open. 
Contacts K3 (1-7) close the circuit to terminal 9 of 
start-stop time delay module 7. After an adjustable 
time delay, the start-stop time delay module 7 closes 
the circuit between terminals 12 and 22 to apply 
battery voltage to the remote terminal (RMT). 


Two-Wire Starting 

The battery positive on the remote terminal (RMT) 
signals the generator set to start. 

Three-Wire Start 

The B+ on the remote terminal feeds terminal 10 on 
the 2 to 3 wire start converter plug-in module 9. With 
battery positive on terminal 10, the 2 to 3 wire 
converter closes the circuit between terminals 15 and 
4 grounding output terminal 3. The generator set 
starts and runs. 


The generator output voltage to transfer switch K2 
(drawing 626C0106)terminalsAand BthroughTB7-6 
and -7, TB6-6 and -7 (drawing 626D0138) energizes 
the primary of stepdown transformerT3. Transformer 
T3 terminals XI and X2 feed a nominal 40 volts into 
voltage sensor module 4 terminals 12 and 15. When 
this output voltage exceeds the set point of the 
voltage sensor module 4, the solid state switch (8-10) 
closes the circuit through module 8 (12-22), module 5 
(16-18) to the battery positive line to energize 
generator interposing relay K4. The circuit from 
generator side terminal A through TB7-6 (drawing 
626C0106), TB6-6 (drawing 626D0138) is closed 
through K4-4 and -7, K3-2 and -8, TB6-8, TB7-8 
(drawing 626C0106), K1 mechanically-held closed 
contact, to energize K1 trip coil (K1-TC). The K1 trip 
coil operates to release the mechanically held 
mechanism and to close contact K1-IC. Contact K1- 
IC energizes the K2 closing coil from generator side 
terminal B to close the main K2 contacts connecting 
the load to the generator side. 

The AC running time meter is energized wheneverthe 
generator set operates. Generator line A (drawing 
626C0106) supplies power through TB7-6 (drawings 
626C0106and 626C0164), to running time meter Ml2- 
1. Generator line C (drawing 626C0106) supplies 
power through TB7-9 (drawings 626C0106 and 
626C0164), to running time meter M12-2. 

Momentary Power Outage 

A very short duration power outage ordip on normal 


line voltage can drop line interposing relay K3 
(drawing 626D0138). Contacts K3 (1-7) close to 
signal the start-stop time delay module 7 to start 
timing. However, if the voltage dip or power outage is 
shorter than the time delay and the start-up time of the 
generator set, normally closed contacts K4 (2-8) will 
bypass any time delay in retransferto reenergize relay 
K3 through the voltage sensors to keep the load on 
the normal line. Contacts K3 (1-7) open to reset the 
start-stop time delay. 

AREA PROTECTION 

Onan automatic transfer switches have provisions for 
connecting area protection equipment. The normally 
closed output terminal of the area protection equip¬ 
ment connects to TB1-4 and -5 (see drawing 
626D0138). A jumper between TB1-4 and -5 must be 
removed during wiring connections before the 
protection equipment will operate the circuit. 

The area protection equipment opens the circuit 
between TB1-4 and -5 which removes the AC input 
voltage from voltage sensor module 1 (12-15). 
Voltage sensor module 1 opens the circuit through 
contacts (8-10) to drop line interposing relay K3. 

Relay contacts K3 (1-7) close to energize start-stop 
time delay module 7. After the time delay period, 
module 7 contacts (12-22) close to connect B+ to the 
remote line (RMT) which signals the generator set to 
start. 

Relay contacts K3 (6-9) open, K3 (2-8) close to 
prepare the transfer of the load from the line to the 
generator set. The generator voltage sensor module 4 
contacts (8-10) close to energize relay K4. Contacts 
K4 (4-7) energize the K1 trip coil by completing the 
circuit from generatorsidelineA (drawing 626C0106) 
through TB7-6, TB6-6 (drawing 626D0138), K4 (4-7), 
K3 (2-8), TB6-8, TB7-8 (drawing 626C0106), K1 
mechanically held contact, K1 trip coil (TC) to 
generator side line B. 

The K1 trip coil releases the mechanical latch K1 to 
open the power contacts. The load is removed from 
the line and contacts K1-IC close completing the 
circuit to energize K2 coil. K2 power contacts close to 
connect the load to the generator set. 

When the area protection equipment closes the 
circuit between TB1-4 and -5 (drawing 626D0138) 
again, the voltage sensor module 1 closes a circuit 
through terminals 8 and 10 to pick up line interposing 
relay K3 again as described in Restoration of Normal 
Line. 

RESTORATION OF NORMAL LINE 

When the normal line power returns, it energizes 

stepdown transformer T2 (drawing 626D0138). 
Transformer T2 output voltage terminals XI and X2 
feed voltage sensor module 1 terminals 12 and 15 
through area protection terminals TB1-4 and -5. 
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When the line voltage reaches normal, voltage sensor 
module 1 contacts (8-10) close to energize relay K3 
through transfer bypass plug module 8 (1-6), module 
5 (8-4), and switch contacts SI (3-2). Normally closed 
contacts K3 (1-7) open to remove battery positive 
from start-stop time delay module 7 which initiates 
the time delay in stop. Also, contacts K3 (6-9) close 
the circuit from plug PI terminal W, receptacle J1-W 
(drawing 626C0106), to transfer switch contacts K2- 
IC, transfer switch contacts K1-CS, through the K1- 
CC closing coil to terminal Aon the line side. Transfer 
switch K2 contacts open and K1 contacts close to 
connect the load to the line. 

The generator set continues to run until the start-stop 
time delay (drawing 626D0138) times out to open the 
circuit to module 7 contacts (12-22) to remove B+ 
from the remote (RMT) line. If the generator set isa3- 
wire start, 2 to 3 wire converter module 9 removes 
ground from TB1 terminal 3 and puts ground on TB1 
terminal 2 to stop the generator set. 

SIMULATION OF POWER OUTAGE 

To ensure that the equipment is ready to perform if an 
actual power outage occurs, the operator should 
periodically simulate a power outage to keep the fuel 
system filled and battery charged. The Onan 
automatic transfer switch has two switches to provide 
a choice of testing or exercising the generatorset with 
load or without load. 

Without Load 

To test the generator set without load, place selector 
switch S2 in the “WITHOUT LOAD” (closed) position 
(drawing 626D0138). Then place the test transfer 
switch in the “TEST” position to complete the circuit 
from the battery positive terminal through SI (1-2) 
and S2 (2-3) to the remote (RMT) line. This signals the 
generator set to start and run unloaded as long as the 
switch is in the “TEST” position. To stop the 
generator set, return the test switch to the “NORMAL” 
position. 

With Load 

To test the generator set under actual operating 
conditions, set selector switch S2 to the “WITH 
LOAD” position, then move the test transfer switch SI 
from “NORMAL” position to “TEST” position. Relay 
contacts K3 (1-7) close to energize the start-stop time 
delay module 7. At the end of the time delay period, 
module 7 contacts (12-22) close to energize the 
remote terminal (RMT). 

As the generator set comes up to speed, stepdown 
transformer T3 energizes undervoltage sensor 
module 4 to close circuit through contacts (8-10) and 
pick up generator interposing relay K4. Contacts K4 
(4-7) close the circuit through K3 (2-8), TB6-8 
(drawing 626C0106), TB7-8, K1 contact which is now 
being held closed by the mechanically held 
mechanism, trip coil K1-TC, and energizes K2 


through the normally closed K1-IC transfer switch 
contacts. K1 contacts open to disconnect the load 
from the normal line and the K2 contacts close to 
connect the load to the generator side. 

To end the test and retransfer the load back to the 
normal line, move the test switch SI to “NORMAL” 
(drawing 626D0138). Line interposing relay K3 picks 
up through voltage sensor module 1 or sensor 
modules 1, 2 and 3. Relay contacts K3 (2-8) open, 
break the circuit through TB6-8 (drawing 626C0106) 
and TB7-8 to deenergize the K2 transfer switch coil. 
Relay contacts K3 (1-7) (drawing 626D0138)open to 
deenergize start-stop delay module 7 which initiates 
stopping. Relay contacts K3 (6-9) close the circuit 
through plug P1-W, receptacle J1-W (drawing 
626C0106), K2-IC contacts and K1-CS contacts to 
energize the K1 closing coil. The K2 power contacts 
open to disconnect the generator from the load and 
K1 power contacts close to connect the load to the 
commercial power line. The mechanical latch on line 
side of the transfer switch locks the contacts closed 
and disconnects the K1 closing coil (CC). Start-stop 
time delay module 7 contacts (12-22) (drawing 
626D0138) open after the time delay signaling the 
generator set to stop. 

EXERCISER CLOCK 

The exerciser clock starts and stops the generator set 
automatically for periodic test operations. Drawing 
626D0145 shows the exerciser clock Ml motorcircuit 
connected to stepdown transformer T1 terminals X4 
and X5. Transformer T1 primary connects to the line 
side of the transfer switch through disconnect plug 
terminals X and Y. 

The exerciser clock cam-operated switch contacts 
Ml-3, -4 and -5 connect to test transfer switch SI and 
selector switch S2. The Ml switch contacts are shown 
in the normal position with the contacts (3-5) open 
and contacts (4-5) closed. After the operator selects 
the mode, the exerciser clock automatically exercises 
the generator set. 

Exercise Without Load 

With switch S2 in the “WITHOUT LOAD” position, the 
exerciser clock closes contact Ml (3-5) to complete 
the circuit from B+ through switch contacts SI (2-3), 
Ml (3-5), S2 (2-3) to the remote (RMT) terminal. The 
generator set starts and runs as previously described 
under Test Without Load until the exerciser clock 
contacts Ml (3-5) open at the end of the exercise 
period. 

Exercise With Load 

With selector switch S2 in the “WITH LOAD” position, 
exerciser clock contacts Ml (4-5) open the circuit to 
remove battery positive from line interposing relay 
K3. Relay K3 drops out the same as it does if there is a 
power outage and the generator set starts and runs as 
long as the exerciser clock contact remains open. 
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(drawing 626C0106) to line B. Transformer Til-XI 
and -X2 supplies approximately 40 volts to light green 
normal lamp DS11. 

When the standbygeneratorset suppliespowertothe 
load, it energizes transformerT 12 from generator side 
line A (drawing 626C0106) through TB7-6, TB6-6 
(drawing 626D0145), contacts K4 (4-7), K3 (2-8), TB6- 
8 (drawing 626C0106), TB7-8 (drawing 626C0164), 
through T12 primary back through TB7-12 (drawing 
626C0106), through K1-IC, to line B of generator. The 
secondary of T12 (drawing 626C0164) lights red 
emergency lamp DS12. Both lamps are 56-volt lamps 
operating on 40 volts. 

TIME DELAY TRANSFER 

The transfer time delay module 8 plugs into position 8 
of the control accessory panel. The transfer time 
delay module delays the load pickup foran adjustable 
0.5 to 10 seconds after the generator set starts. When 
the generator set starts, generator lines A and B 
(drawing 626C0106), through TB7-6 and -7, TB6-6 
and -7, energize stepdown transformer T3 (drawing 
626D0145) which supplies a nominal 40 volts to 
voltage sensor module 4 (12-15). Voltage sensor 
module 4 contacts (8-10) close the circuit through 
generator interposing relay K4 coil to terminal 12 of 
transfer time delay module 8. Battery positive voltage 
feeds through terminals 18 and 16 of the voltage 
regulator module 5 to module 8 terminal 22. Module8 
delays closing of solid state switch A8 (12-22) to 
energize relay K4. Relay contacts K4 (4-7) close the 
circuit through relay contacts K3 (2-8), TB6-8 (draw¬ 
ing 626C0106), TB7-8, K2 closing coil and contacts 
K1 -1C to energize the K2 coil fortransfer of the load to 
the generator side. 

BATTERY VOLTAGE SENSOR 

The battery voltage sensor, available in 12-volt or 24- 
volt versions, is a plug-in module with two relays 
mounted on the printed circuit board. The battery 
voltage sensor module 10 monitors the battery charg¬ 
ing system. If the battery charger is exceeding a safe 
float voltage, it lights the high battery voltage lamp 
DS14. If the battery float charger fails to charge, the 
sensor lights the battery low voltage lamp DS13. 

Drawing 626D0145 shows the ground lead connec¬ 
ting to module 10 terminal 12. The battery positive line 
connects to module 10 terminal 19. If the battery 
charger is exceeding the high battery voltage sensor 
setting, the sensor lights the high battery voltage 
lamp DS14 through a circuit from module 10 contact 
21, TB6-3 (626C0106), TB7-3 (626C0164), DS14, TB7- 
5 (drawing 626C0106), TB6-5 to ground. Contacts 
connected to TB2 terminals 1 and 2 close (drawing 


626D0145). Contacts connected to TB2 terminals 2 
and 3 open. If the battery charger has failed to charge, 
the battery voltage will drop below the battery voltage 
sensor setting and it lights the low battery voltage 
lamp DS13, through a circuit from module 10 contact 
17, TB6-4 (drawing 626C0106), TB7-4 (drawing 
626C0164), DS13, TB7-5 (drawing 626C0106), and 
TB6-5 to ground. The battery voltage sensor closes 
the contacts connected to TB2 terminals 4 and 5 
(drawing 626D0145) and opens the contacts con¬ 
nected to TB2 terminals 5 and 6 to indicate a low 
battery voltage condition. 

AC OVERVOLTAGE SENSOR 

Overvoltage sensors monitorthecommercial lineand 
start the generator set in case the commercial line 
exceeds the set voltage. Drawing 626D0145 shows 
three voltage sensor modules 13, 14 and 15 monitor¬ 
ing a three-phase system. The solid state switches of 
all three voltage sensors connect in parallel so that if 
any one line voltage exceeds the voltage setting, the 
voltage sensor will close its circuit between terminals 
(8-10) to energize overvoltage relay K6. Contacts K6 
(1-7) open to drop relay K3. Contacts K3 (1-7) close to 
energize the start-stop time delay module 7. Time 
delay module 7 contacts (12-22) close to energize the 
remote line (RMT) and start the generator set. When 
the generator set comes up to speed and voltage, 
relay K4 closes contacts K4 (4-7) to energize the 
transfer switch through contacts K3 (2-8), TB6-8 
(drawing 626C0106),TB7-8, relay coil K2, contact K1- 
IC to generator line B to transfer the load from line to 
the generator set. See Power Outage. 

When the commercial line voltage returns to normal, 
the voltage sensor opens the circuit between ter¬ 
minals (8-10) to drop relay K6 (drawing 626D0145). 
Contacts K6 (1-7) close again to allow relay K3to be 
energized through plug-in module 8 and the under¬ 
voltage sensors. See Restoration of Normal Line. 

AUXILIARY CONTACTS ON LINE SIDE 
AND GENERATOR SIDE 

Small switches mounted on the transfer switch, 
actuated by the moving armature, provide dry con¬ 
tacts to indicate transfer switch position. Diagram 
626C0106 shows the K1 auxiliary contacts connec¬ 
ting to TB9 terminals 1, 2 and 3. The normally open 
contact connects to terminals 1 and 2 and the 
normally closed contact connects to terminals 2 and 
3. The K2 auxiliary contacts S6 have a normally open 
contact connecting to terminal block TB9 terminals 4 
and 5 and a normally closed contact connecting to 
terminals 5 and 6. 
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ATS WITH CONTROL PANEL GROUPS 51 THROUGH 55 


NORMAL OPERATION 

Under normal conditions, the commercial line 
supplies power to the load through the closed K1 
contacts—lines A, B, and C shown in schematic 
626C0106. The closing coil CC of transfer switch K1 is 
originally energized from terminal A on the line side 
through: the closing coil CC, normally closed K1 
contact CS, normally closed K2 contacts 1C, terminal 
W of receptacle J1. Terminal J1-W connects to 
terminal W of disconnect plug PI (drawing 626C0071) 
which connects to normally open K3 contacts (6-5) 
and back to Y terminal of disconnect plug PI. P1-Y 
connects to terminal Y of receptacle J1 (drawing 
626C0106) which connectstolineBonthelinesideof 
transfer switch K1. Once a mechanically-held transfer 
switch on line side is picked up by the commercial 
line, it is mechanically held in that position until the 
trip coil is energized. 

POWER OUTAGE 

When a power outage occurs (normal line), voltage 
from lines B and C (drawing 626C0106), through 
disconnect plug terminals Y and Z disappears (draw¬ 
ing 626C0071). Relay K6 is deenergized and contacts 
K6 (3-5) open. Relay K3 is deenergized, contacts K3 
(5-6) open and contacts K3 (1-3) close. 


Two-Wire Starting 

Relay K7 is deenergized, contacts K7 (1-5) close to 
connect battery positive voltage from TB1-B+ to the 
remote start terminal (TB1-RMT). The generator set 
starts and runs. 

Three-Wire Starting 

Relay K7 is deenergized (drawing 626C0171), con¬ 
tacts K7 (3-5) open and contacts K7 (1-5) close to 
connect battery ground from TB1-1, through selector 
switch S2, Ml (4-5), K7 (1-5), K4 (1-2), K5 (1-2), TB1- 
H, and to TB1-3. The generator set starts and runs. 


Generator output voltage from generator line B 
(drawing 626C0106), completes a circuit through 
TB7-7, TB6-7 (drawing 626C0071), resistor R4, relay 
K4, TB6-12, TB6-11, TB6-6, TB7-6 (drawing 

626C0106), and to generator line A. Relay K4 is 
energized and contacts K4 (3-4) close. Transfer 
switch tripping coil K1-TC is energized from 
generator line B (drawing 626C0106), through 
normally-open K1 contacts, TB7-8, TB6-8 (drawing 
626C0071), contacts K3 (1-3), K13 (5-L3), closed K4 
contacts (3-4), TB6-6, TB7-6 (drawing 626C0106), to 
generator line A. The K1 trip coil operates to release 
the mechanically held mechanism and to close 
contacts K1-IC. Contacts K1-IC complete the circuit 


to energize the K2 closing coil from generator side 
terminal B. Coil K2 then closes the main K2 contacts 
connecting the load to the generator side. 

AREA PROTECTION 

Onan automatic transfer switches have provisions for 
connecting area protection equipment. The 
normally-closed output terminal of the area protec¬ 
tion equipment connects to terminals TB1-4 and -5 
(see drawing 626C0071). Ajumper between these two 
terminals must be removed before the protection 
equipment will operate the circuit. 

The area protection equipment opens the circuit 
between TB1-4 and -5 which removes AC input 
voltage from relays K3 and K7. Relay K3 is deenergiz¬ 
ed, contacts K3 (5-6) open and contacts K3 (1-3) 
close. 


Two-Wire Starting 

Relay K7 is deenergized, contacts K7 (1-5) close to 
connect battery positive voltage from TB1-B+ to the 
remote start terminal (TB1-RMT). The generator set 
starts and runs. 

Three-Wire Starting 

Relay K7 is deenergized (drawing 626C0171). Con¬ 
tacts K7 (3-5) open and contacts K7 (1-5) close to 
connect battery ground from TB1-1, through selector 
switch S2, Ml (4-5), K7 (1-5), K4 (1-2), K5 (1-2), TB1- 
H, and to TB1-3. The generator set starts and runs. 


Generator output voltage from generator line B 
(drawing 626C0106), completes a circuit through 
TB7-7, TB6-7 (drawing 626C0071), resistor R4, relay 
K4, TB6-12, TB6-11, TB6-6, TB7-6 (drawing 

626C0106), and to generator line A. Relay K4 is 
energized and contacts K4 (3-4) close. Transfer 
switch tripping coil K1-TC is energized from 
generator line B (drawing 626C0106), through 
normally-open K1 contacts, TB7-8, TB6-8 (drawing 
626C0071), contacts K3 (1-3), K-13 (5-L3), closed K4 
contacts (3-4), TB6-6, TB7-6 (drawing 626C0106),to 
generator line A. The K1 trip coil operates to release 
the mechanically-held mechanism and to close con¬ 
tacts K1-IC. Contacts K1-IC energize the K2 closing 
coil from generator side terminal B to close the main 
K2 contacts connecting the load to the generator 
side. 

When area protection equipment closes the circuit 
between TB1-4 and -5, relay K3 is energized as 
described under Restoration of Normal Line. 
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RESTORATION OF NORMAL LINE 

When the normal line returns, a circuit is complete 
from normal line B, to terminal Y of receptacle J1 
(drawing 626C0106), disconnect plug terminal P1-Y 
(drawing 626C0071), relay K6, terminal P1-Z, recep¬ 
tacle terminal J1-Z (drawing 626C0106) and to nor¬ 
mal line C. Relay K6 is energized and closes contacts 
K6 (3-5) (drawing 626C0071). 

A circuit is now complete from the disconnect plug 
terminal P1-Y through test transfer switch SI (2-1), 
TB1-4 and -5, K6 contacts (3-5), K10 (7-8) and K9 (7- 
8), relays K3 and K7, disconnect plug terminal P1-X, 
terminal J1-X (drawing 626C0106) and to normal line 
A. Relay K3 is energized (drawing 626C0071), opens 
contacts K3 (1-3) and closes contacts K3 (5-6). Open 
contacts K3 (1-3) break the circuit to TB6-8 and to 
TB7-8 (drawing 626C0106) to deenergize the K2 
closing coil. Power from normal line B (drawing 
626C0106) completes a circuit through receptacle 
terminal J1-Y, plug terminal P1-Y (drawing 
626C0071), closed contacts K3 (5-6), disconnect plug 
terminal P1-W, receptacle terminal J1-W (drawing 
626C0106), closed contacts K2-IC, K1-CS, closing 
coil K1-CC, to normal line A. Transfer switch contacts 
K2 open to remove the generator from the load and K1 
contacts close to connect the load to the commercial 
power line. 

Two-Wire Stopping 

Relay K7 is energized and opens contacts K7 (1-5) to 
remove battery positive (B+) from the remote (RMT) 
terminal and stop the generator set. See drawing 
626C0071. 

Three-Wire Stopping 

Relay K7 is energized, opens contacts K7 (1-5) and 
closes contacts K7 (3-5) to place battery ground on 
theTB1-2 terminal and stop the generator set (draw¬ 
ing 626C0171). 

SIMULATION OF POWER OUTAGE 

To ensure the equipment is ready to assume load 
properly if an actual power outage occurs, the 
operator should periodically simulate a power outage 
to keep the fuel system filled and battery charged. 
Opening test transfer switch SI breaks the circuit 
from line B (drawing 626C0106), terminal Y of recep¬ 
tacle J1, terminal Y of disconnect plug PI (drawing 
626C0071), through switch SI, TB1-4and 5, contacts 
K6 (3-5), K10 (7-8), relay K3, terminal P1-X, J1-X 
(drawing 626C0106), to line A. Relay K3 is deenergiz¬ 
ed, contacts K3 (1-3) close and contacts K3 (5-6) 
open. 


Two-Wire Starting 

Relay K7 is deenergized, contacts K7 (1-5) close to 
connect battery positive voltage from TB1-B+ to the 
remote start terminal (TB1-RMT). The generator set 
starts and runs. 


Three-Wire Starting 

Relay K7 is deenergized (drawing 626C0171). Con¬ 
tacts K7 (3-5) open and contacts K7 (1-5) close to 
connect battery ground from TB1-1, through selector 
switch S2, Ml (4-5), K7 (1-5), K4 (1-2), K5 (1-2), TB1- 
H, and to TB1-3. The generator set starts and runs. 


Generator output voltage from generator line B 
(drawing 626C0106), completes a circuit through 
TB7-7, TB6-7 (drawing 626C0071), resistor R4, relay 
K4, TB6-12, TB6-11, TB6-6, TB7-6 (drawing 

626C0106), and to generator line A. Relay K4 is 
energized and contacts K4 (3-4) close. Transfer 
switch tripping coil K1-TC is energized from 
generator line B (drawing 626C0106) through 
normally-open K1 contacts, TB7-8, TB6-8 (drawing 
626C0071), contacts K3 (1-3), K13 (5-L3), closed K4 
contacts (3-4), TB6-6, TB7-6 (drawing 626C0106),to 
generator line A. The K1 trip coil operates to release 
the mechanically-held mechanism and to close con¬ 
tacts K1-IC. Contacts K1-IC complete the circuit to 
energize the K2 closing coil from generator side 
terminal B. Coil K2 then closes the main K2 contacts 
connecting the load to the generator side. 

To end the test, move test transfer switch SI back to 
“NORMAL” (drawing 626C0071). A circuit is now 
complete from the disconnect plug terminal P1-Y 
through test transfer switch SI (2-1),TB1-4and-5, K6 
contacts (3-5), K10 (7-8) and K9 (7-8), relays K3 and 
K7, disconnect plug terminal P1-X, terminal J1-X 
(drawing 626C0106) and to normal line A. Relay K3 is 
energized (drawing 626C0071) and opens contacts 
K3 (1-3) and closes contacts K3 (5-6). Open contacts 
K3 (1-3) break the circuit to TB6-8 and to TB7-8 
(drawing 626C0106) to deenergize the K2 closing 
coil. Power from normal line B (drawing 626C0106) 
completes a circuit through receptacle J1-Y, plug 
terminal P1-Y (drawing 626C0071), closed contacts 
K3 (5-6), disconnect plug terminal P1-W, receptacle 
terminal J1-W (drawing 626C0106), closed contacts 
K2-IC, K1-CS, closing coil K1-CC, to normal line A. 
Transfer switch contacts K2 open to remove the 
generator from the load and K1 contacts close to 
connect the load to the commercial power line. 

Two-Wire Stopping 

Relay contacts K7 (1-5) open to remove battery 
positive (B+) from the remote (RMT) terminal and 
stop the generator set. See drawing 626C0071. 

Three-Wire Stopping 

Relay contacts K7 (1-5) open and K7 (3-5) close to 
place battery ground on the TB1-2 terminal and stop 
the generator set (drawing 626C0171). 

EXERCISER CLOCK 
For AT-C and AT-D Models 

The exerciser clock starts and stops the generator set 
automatically for periodic test and exercise 



operations without load. The exerciser clock is 
connected to commercial power lines A and B 
through disconnect plug terminals X and V. See 
drawing 626C0075. With 480- and 600-volt systems, 
the exerciser is connected to a stepdown transformer. 

Cam-operated switch contacts Ml (3-5) connect 
battery positive (B+) to the remote start terminal 
(RMT). Ml contacts are shown inthenormal position. 
After the operator selects the desired exercise 
periods, the exerciser clock automatically exercises 
the generator set. 

For AT-E Models 

The exerciser clock starts and stops the generator set 
automatically for periodic test and exercise 
operations without load. The exerciser clock is con¬ 
nected to commercial power lines A and B through 
disconnect plug terminals X and Y. See drawing 
626C0175. With 480- and 600-volt systems, the exer¬ 
ciser is connected to a stepdown transformer. 

Cam-operated switch contacts Ml (5-3) connect 
battery ground from TB1-GND, through selector 
switch S2 (1-5), to contacts K4 (2-1), K5 (1-2), TB1-H, 
and to TB1-3. Ml contacts are shown in the normal 
position. After the operator selects the desired exer¬ 
cise periods, the exerciser clock automatically exer¬ 
cises the generator set. 

START TIME DELAY 

The timer K7 operates on AC voltage and delays 
starting of the generator set if a poweroutage occurs. 
It is adjustable from 1 through 300 seconds. See 
drawing 626C0075. On 480- and 600-volt systems, a 
stepdown transformer (to 120 volts) is used to operate 
the time delay. 

During a poweroutage, power from disconnect plug 
terminal P1-X, P1-Y, contacts K6 (3-5) and closed K4 
contacts disappears. Upon deenergization, relay K7 
begins its time delay. With two-wire starting, contacts 
K7 (1-5) close to connect battery voltage (B+) to the 
remote start terminal. With three-wire starting, con¬ 
tacts K7 (1-5) close to connect battery negative (B-) 
to TB1-H and TB1-3 (see drawing 626C0175). The 
generator set starts and runs. 

TRANSFER TIME DELAY 

This time delay operates on generator AC voltage and 
delays transfer of the load to the generator after the 
generator set starts (drawing 626C0075). It is ad¬ 
justable from 1 through 300 seconds. 

Once the generator set starts, a circuit is completed 
from generator line A (drawing 626C0106), TB7-6, 
TB6-6 (drawing 626C0075), TB6-11, TB6-12. relay K4, 
resistor R4, TB6-7, TB7-7 (drawing 626C0106), to 
generator line B. Relay K4 is energized (drawing 
626C0075) and closes contacts K4 (3-4). 


A circuit is now complete from TB6-6, through 
contacts K4 (3-4), transfer time delay K13, TB6-7, 
TB7-7 (drawing 626C0106), to generator line B. 
Transfer time delay K13 is energized and starts its 
time delay cycle. After the time delay, contacts K13 
(1-5) close completing a circuit through normally- 
closed K3 contacts (1-3), TB6-8, TB7-8 (drawing 
626C0106), K2 closing coil and contacts K1-IC to 
energize the K2 coil for transfer of the load to the 
generator side. 

RETRANSFER TIME DELAY 

Operating on commercial power, this time delay 
starts timing upon energization and delays retransfer 
of the load from the generator set to the line. When a 
power outage occurs, relays K6 and K3 are deenergiz¬ 
ed (drawing 626C0075). The generator set starts and 
energizes relay K4 which opens contacts K4 (5-6) and 
K4 (1-2). 

When commercial line power resumes, relay K6 is 
energized and closes contacts K6 (3-5). A circuit is 
complete from line A, receptacle terminal J1-X (draw¬ 
ing 626C0106), plug terminal P1-X (drawing 
626C0075), K10 retransfer time delay motor, contacts 
K10 (TDO), contacts K6 (3-5), TB1-4 and -5, test 
transfer switch SI, disconnect plug terminal P1-Y, 
terminal J1-Y (drawing 626C0106), to line B. Time 
delay relay K10 is energized (drawing 626C0075). 
After the time delay period expires (adjustable from 2 
through 60 minutes), retransfer time delay motor 
closes contacts K10 (7-8) to complete the circuit to 
energize relay K3. Relay contacts K3 (1-3) open and 
K3 (6-5) close to initiate load transfer from the 
generator set to the normal line. 

STOP TIME DELAY 

When the load is transferred to commercial power 
after normal power is restored, the stop time delay 
allows the generator set to run a few minutes, 
adjustable from 2 to 60 minutes, without load before 
shutdown to promote engine cooling and 
temperature stabilization. 

Returning commercial power completes a circuit 
from line A (drawing 626C0106), receptacle terminal 
J1-X, P1-X (drawing 626C0075), stop time delay 
motor K9, contacts K9 (TDO), K10 (7-8), K6 (3-5), 
TB1-4 and -5, test transfer switch SI, disconnect plug 
terminal P1-Y, J1-Y (drawing 626C0106), to line A. 
Stop time delay motor K9 is energized (drawing 
626C0075). After the time delay period expires (ad¬ 
justable from 2 through 60 minutes), time delay motor 
closes contacts K9 (7-8) to completethecircuittoand 
energize relay K7. Contacts K7 (1-5) open stopping a 
two-wire start generator set by removing B+ from the 
RMT terminal. Contacts K7 (1-5) open and K7 (3-5) 
close (drawing 626C0175) to remove battery ground 
from TB1-H and 3, and place batteryground on TB1-2 
to stop a three-wire start generator set. 
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NORMAL AND EMERGENCY LAMPS 

The green normal and red emergency lamps indicate 
which power source is supplying power to the load. 
During normal operation, the line supplies power 
from line A (drawing 626C0106), toTB7-11 (drawing 
626C0164), to transformer Til primary, back through 
TB7-10 (drawing 626C0106), contacts K2-IC, recep¬ 
tacle terminal J1-W, P1-W (drawing 626C0075), clos¬ 
ed contacts K3 (6-5), disconnect plug terminal P1-Y, 
J1-Y (drawing 626C0106), tolineB.TransformerTII- 
XI andX2 supply approximately 40 volts to light green 
normal lamp DS11 (drawing 626C0164). 

During generator standby operation, the generator 
supplies power from generator line A (drawing 
626C0106), TB7-6, TB6-6 (drawing 626C0075), clos¬ 
ed contacts K4 (3-4), K13 (1-5), K3 (1-3), TB6-8, TB7- 
8 (drawing 626C0164), through transformer primary 
T12-X1 and -X2, TB7-12 (drawing 626C0106), con¬ 


tacts K1-IC, to generator line B. The secondary of T12 
(drawing 626C0164) lights red emergency lamp 
DS12. Both lamps are 56-volt lamps operating on 40 
volts. 

AUXILIARY CONTACTS ON LINE SIDE 
AND GENERATOR SIDE 

Small switches mounted on the transfer switch, 
actuated by the moving armature, provide dry con¬ 
tacts to indicate transfer switch position. Diagram 
626C0106 shows the K1 auxiliary contacts connec¬ 
ting to TB9 terminals 1, 2 and 3. The normally open 
contact connects to terminals 1 and 2 and the 
normally closed contact connects to terminals 2 and 
3. The K2 auxiliary contacts S6 have a normally open 
contact connecting to terminal block TB9 terminals 4 
and 5 and a normally closed contact connecting to 
terminals 5 and 6. 
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CUSTOMER 

CONNECTIONS 





















SCHEMATIC DIAGRAM 



8. TEST OR EXERCISE (S2 SHOWN IN WITHOUT 
1 LOAD POSITION! 

8.1. WITH LOAD-PLANT STARTS AND TAKES 
OVER LOAD.PLANT RUNS FOR DURATION 
OF TEST OR EXERCISE PERIOD PLUS 
ANYTIME OELAYS 

8.2. WITHOUT LOAO-PLANT STARTS AND RUNS 
FOR OURATION OF TEST OR EXERCISE 
PERIOD 

I 9. THIS CONTACT SYMBOLIZES A SOLID STATE 
SWITCH WHICH CLOSES AFTER A 0.5SEC TO 
10 SEC DELAY AND OPENS AFTER A 0.5 MIN 
TO 5 MIN DELAY 

10. THIS CONTACT SYMBOLIZES A SOLID STATE 
SWITCH THAT CLOSES WHEN VOLTAGE GOES 
ABOVE NORMAL (AI3.AI4 a AI5) 

I II. THIS CONTACT SYMBOLIZES A SOLID STATE 
1 SWITCH THAT CLOSES AFTER A DELAY OF 
0.5 SEC TO 10 SEC DELAY ON LOAD TRANSFER 

j 12. 2 TO 3 WIRE CONVERTER (AT E ONLY) 

1 THE SELECTOR SW HAS THREE POSITIONS 1 

STOP-STOPS PLANT. PREVENTS 

STARTING. USE THIS POSITION FOR 
SERVICING PLANT 

NORMAL---ALLOWS PLANT TO START, 

ASSUMES LOAD IF A LINE FAILURE bCCURS. 
HAND CRANK- PREVENTS AUTOMATIC START. 
ALLOWS STARTING 8 STOPPING AT THE 
PLANT. USE THIS POSITION FOR PLANT 
MAINTENANCE. 

j 13. THIS OASHEO LINE REPRESENTS A JUMPER 
CIRCUIT THAT MUST BYPASS A CONTACT OR 
CLOSE A CIRCUIT TO OPERATE WITHOUT THE 
REFERENCED MODULE 


15.WHEN ADDING TD TRANSFER WITHOUT A 
TO RETRANSFER (MOTOR) TIMER ADD WIRE 
JUMPER BETWEEN TERMINAL I 8 6 ON TViE 
TD TRANSFER BOARD 

| 16. WIRE TRANSFORMERS T2.3.48 5 AS FOLLOWS 


TOR 208V CONNECT 


FOR 240V CONNECT 


FOR 400V CONNECT 


FOR 600V CONNECT 


I TO T2-_ 

T ?S:?I8 H-f 

T2-I TO TS-9 
T4 - I TO T2- 4 
TB6 - 7 TO T3-I0 
T5 -7 TO T4-4 
T2-I TO TO-10 
T4- I TO T2-5 
TB6 - 7 TO T3- II 

it-1 t8 !S ; ?o 

R:f, 

T5-7 TO T4- 6 
TZ- I TO T5-I2 

I 17. WIRING DIAGRAM SHOWS CIRCUIT AS IF ALL 
ADDER PACKAGES WERE INSTALLED. PLUS 
IT SHOWS JUMPERS REQUIRED WHEN THEY 
ARE NOT INSTALLED 


1 2tt WIRE T1 TRANSFORMER AS FOLLOWS* 
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NOTES' 

1. ALL COMPONENTS SHOWN IN DE-ENERGIZED POSITION UNLESS OTHERWISE NOTED 

2. 2 WIRE START ON AT C 8 AT D CONNECT TO B+.GND 8 RMT 

3 WIRE START ON AT E CONNECT TO B +.1,2 8 J (PLUS H ON DIESELS) 

2,3 BETWEEN TI-X2 8 RI-2 (AT D 8 AT E) 
E,3 BETWEEN TI-X3 8 RI-3 (AT C) 

*• " emote test ™ nsfer s " ,tck ' 


CONTROL ACCESSORY GROUP- 15 
STANDARD 

3 UNDER VOLTAGE SENSORS (LME) 

1 UNDER VOLTAGE SENSOR (GEN) 

2 TO 3 WIRE CONVERTER (AT E ONLY) 
NORMAL-TEST SWITCH 
WITHLOAD -WITHOUT LOAD SW 

MANUAL PUSH TO RETRANSFER 
» PLUG-IN-MODULE PACKAGES 
BATTERY CHARGER MODULE 


3 OVER VOLTAGE SENSORS (LINE) 
TD START STOP 
TO RETRANSFER(MOTOR) 

TD TRANSFER 
TD PREHEAT 

BATTERY VOLTAGE SENSORS 
• f WIRE-IN-PACKAGE'S 
EXERCISER CLOCK 


5. REMOVE JUMPER BETWEEN TB4-7 8 9 
8 REMOVE JUMPER BETWEEN T84-5 8 7 


21. TO ADD OVER 8 UNDER FREQ 
SENSING, REMOVE JUMPER 

BETWEEN T83-9 8 II 


I) 1332-I2T6 ms 332-1279 ~ 


AT C 
AT D 
AT E 


3-29-74 I CDR l'r" --- I WJ B 


CONTROL ACCESS. PANEL 

(WIRING DIAGRAM) 


626-0145 I'd 
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MODIFICATIONS 


Modifications to the automatic transfer switches are 
described in this section. At the end of the section, 
instructions are also given for adding a module to the 
control accessory panel of groups 11 through 15. For 
calibration checks and adjustments of new modules 
or relays, etc., see the ADJUSTMENTS section. 

WARNING I Throughout any modification, follow the in- 
structions carefully. Otherwise, the automatic 
transfer switch and generator set present a serious shock hazard. 

CHANGING THREE-PHASE AT TO 
SINGLE-PHASE 

To change a three-phase AT to a single-phase AT, use 
the following procedure: 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to “STOP” (on 
the engine control for two-wire starting, in 
cabinet for three-wire starting). 

3. Disconnect the battery cables of the starting 
batteries. 

4. Remove the AC line voltage from the automatic 
transfer switch. 


If a different generator set is used with a different voltage 
starting system, see Changing Control Accessory Panel DC 
System Voltage. 

Control accessory groups 51 through 55: When 
changing phase of an AT with one of these control 
accessory panels, replace the panel with one 
matching the single-phase voltage. See 
Changing Control Accessory Panel. 

10. Remove the one screw on top and one screw on 
bottom from inside the meter-lamp panel flange. 

11. Swing meter-lamp panel outward. 

12. If the meter-lamp panel is three-phase only, 
remove the panel as described under Changing 
Meter-Lamp Panel. If the meter-lamp panel is a 
single- or single- and three-phase panel, rewire 
the connections on transformers T11 and T12 (if 
equipped). See Figure 1. 

a. For 120 volts, reconnect lead from TB7-10 to 
Til-2, and reconnect lead from TB7-8toT12- 
8 . 

b. For 240 volts, reconnect lead from TB7-10 to 
T11-4, and reconnect lead from TB7-8toT12- 
10 . 


Failure to remove AC power from the 
automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 

5. Remove the control disconnect plug and open the 
control accessory panel. 

6. 400 ampere A T only: Remove one screw from the 
inside center support for the left cabinet doorand 
open. 

7. Remove generator, line and load connections 
from the transfer switch terminal C. 

8. Connect single-phase generator, line, and load 
connections to respective terminals A and B. 
Make sure single-phase voltage matches transfer 
switch voltage. 


WARNINGJ 


CAUTION 


Incorrect voltage may damage transfer 
switch. 


9. Control accessory groups 11 through 15: For 
control accessory panels with plug-in modules, 

remove undervoltage sensors 2 and 3 (if 
equipped). Insert 300-0927 bypass plug modules 
into the module openings 2 and 3. 



FIGURE 1. STEPDOWN TRANSFORMERS Til AND T12 ON 
METER-LAMP PANEL 
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13. Close the meter-lamp panel and secure the top 
and bottom with two screws removed in Step 10. 

14. 400 ampere AT only: Close the left cabinet door 
and secure to inside center support with one 
screw removed in Step 6. 

15. Close the control accessory panel and reconnect 
the control panel disconnect plug. 

16. Restore AC line voltage to the AT. 

17. Reconnect the starting batteries. 

18. Move the operation selector to “RMT” (on engine 
control for two-wire starting) or “NORMAL” (in 
cabinet for three-wire starting), whichever 
applies. 

19. Close the cabinet door. 

CHANGING METER-LAMP PANEL 

To change a meter lamp panel in an automatic 

transfer switch, use the following procedure: 

1. Open the front door of the cabinet. 

2. Move operation selector switch to “STOP” 
(located in cabinet for three-wire starting, on 
engine control for two-wire starting). 


3. Disconnect the starting battery. 

4. Remove the AC line voltage from the automatic 
transfer switch. 

Be sure to remove AC line voltage from 
the automatic transfer switch. 
Otherwise, the transfer switch has high voltages and presents 
a serious shock hazard. 

5. Remove the twist-lock disconnect plug and pull 
control accessory panel open. 

6. 400 ampere A Tonly: Remove the one screw from 
the inside center support for the left cabinet door 
and open. 

7. Remove the one screw on top and one screw on 
bottom from inside the meter-lamp panel flange. 

8. Swing the meter-lamp panel outward. 

9. Disconnect the meter-lamp panel wire leads from 
TB7 and TB8 (if present). See Figure 2. 

10. Remove the four nuts and washers holding the 
meter-lamp panel on the left wall of the cabinet 
and remove the meter-lamp panel. 

11. Mount the new meter-lamp panel on the cabinet 
using the same four nuts and washers. 



WARNING^ 


FIGURE 2. TERMINAL BOARD FOR METER-LAMP PANEL WIRE CONNECTIONS 
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12. Connect the wire leads as marked, from the 
meter-lamp panel wiring harness to terminal 
blocks TB7 and TB8 (if present). 

13. Close the meter-lamp panel and secure the top 
and bottom with the two screws from the other 
meter-lamp panel (from Step 7). 

14. 400 ampere AT only: Shut the left cabinet door. 
Secure the door to the cabinet’s center support 
with the one screw removed in Step 6. 

15. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

16. Restore AC line voltage to the automatic transfer 
switch. 

17. Move the operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 

18. Reconnect starting battery. 

19. Close cabinet door. 


CHANGING CONTROL ACCESSORY 
PANEL 

Panel Groups 11 Through 15 

1. Open automatic transfer switch cabinet door. 

2. Move operation selector switch to “STOP” (on 
engine control fortwo-wirestarting, incabinetfor 
three-wire starting). 

3. Remove AC line voltage from the automatic * 
transfer switch. 

4. Disconnect the starting batteries. 

Failure to remove AC power from the 
automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 

5. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

6. Remove external wires from TB1, TB2, TB6 and 
TB9 (if all present), then remove these terminal 
blocks from mounting. See Figure 3. 




FIGURE 3. TERMINAL BOARD CONNECTIONS FOR CONTROL ACCESSORY PANEL 
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FIGURE 4. BOTTOM HINGE PIN FOR CONTROL ACCESSORY PANEL 


7. Hold the flange edge of the control accessory 
panel’s bottom hinge pin with a needle-nose 
pliers (just above nylon spacer) and remove 
screw from pin with a screwdriver. The pliers 
prevent the pin from turning when loosening the 
screw (Figure 4). 

WARNING I When screw is removed, control 
accessory panel Is loose on bottom. 
Have someone holding the panel during removal procedures 
to prevent personal injury. 

8. Carefully pull outward on bottom of control 
accessory panel until it clears cabinet. 

9. Lower control accessory panel from cabinet. Top 
hinge pin will come out with control accessory 
panel. 

10. Remove the top hinge pin from control accessory 
panel and install on new panel if required. 

11. Lift up new control accessory panel into cabinet, 
carefully engaging top hinge pin. 

12. Center the hole on the bottom control panel 

flange over hinge pin. 

13. Insert the screw in bottom hinge pin and tighten 
with screwdriver and pliers. 

14. Install the terminal boards (from new control 


accessory panel) on the wall of the cabinet, using 
#6-32 screws. TB2 mounts just aboveTB1 remote 
terminal block, TB9 just above TB2, and TB6 in 
the upper right side. 

15. Connect loose wire leads to terminal blocks as 
marked. 

16. If an area protection circuit or remote test switch 
is used, remove the jumper between terminals 
TB1-4 and -5, and connectthewireleadsfromthe 
equipment. 

17. If the AC voltage of the new control accessory 
panel is different, see Changing Control 
Accessory Panel AC Voltage. 

18. If the DC system voltage and number wire start is 
different on the new control panel, see Changing 
Control Accessory Panel DC System Voltage 
and/or Three to Two Wire Start Conversion (12 
Volts), or Two to Three Wire Start Conversion (12 
Volts). 

19. For external alarms or signal circuits of the 
battery voltage sensors, connect lead wires to 
TB2. These contacts are rated 2 amperes for 12 
volts DC or 120 volts AC. 

20. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 
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21. Restore AC line voltage to the automatic transfer 
switch. 

22. Reconnect the starting batteries. 

23. Move operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 

24. Close the cabinet door. 

Panel Groups 51 Through 55 

The new control accessory panel installed must 

match AC system voltage and start control (2- or 3- 

wire) of panel removed. 

1. Open automatic transfer switch cabinet door. 

2. Move the operation selector switch to “STOP” (on 
engine control fortwo-wire starting, in AT cabinet 
for three-wire starting). 

3. Disconnect the starting batteries. 

4. Remove AC voltage from the automatic transfer 
switch. 

Failure to remove AC power from the 
automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 

5. Remove the twist-lock disconnect plug and open 
control accessory panel. 

6. Remove the external wires from TB1 and TB6, 
then remove the terminal blocks from mounting. 
See Figure 3. 

7. Hold the flange edge of the control accessory 
panel's bottom hinge pin with a needle-nose 
pliers (just above nylon spacer) and remove 
screw from pin with a screwdriver. The pliers 
prevent the pin from turning when loosening the 
screw (Figure 4). 

When screw is removed, control 
accessory panel is loose on bottom. 
Have someone holding the panel during removal procedures 
to prevent personal injury. 

8. Carefully pull outward on bottom of control 
accessory panel until it clears cabinet. 

9. Lower control accessory panel from cabinet. Top 
hinge pin will come out with control accessory 
panel. 

10. Remove the top hinge pin from control panel and 
install on new panel if required. 

11. Lift up new control panel into cabinet, carefully 
engaging top hinge pin. 

12. Center the hole on the bottom control panel 
flange over the hinge pin. 

13. Insert the screw in bottom hinge pin and tighten 
with screwdriver and pliers. 

14. Install terminal boards TB1 and TB6 (from new 
control accessory panel). Connect loose wires in 
cabinet to terminal blocks as marked. 


15. If an area protection circuit or a remote test 
switch is used, remove the jumper between 
terminals TB1-4 and -5, and connect the wire 
leads from the equipment. 

16. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

17. Set the time delays following instructions in the 
ADJUSTMENTS section. 

18. Restore AC line voltage to the automatic transfer 
switch. 

19. Reconnect the starting batteries. 

20. Move the operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 

21. Close cabinet door of automatic transfer switch. 

CHANGING CONTROL ACCESSORY 
PANEL AC SYSTEM VOLTAGE 

This modification applies only to control accessory panels in 
groups 11 through 15. 

If the control accessory panel has been changed and 
its nominal voltage differs from the automatic transfer 
switch, use the following procedure: 

1. Open automatic transfer switch cabinet door. 

2. Move the operation selector switch to “STOP” (on 
engine control fortwo-wire starting, in AT cabinet 
for three-wire starting). 

3. Disconnect the starting batteries. 

4. Remove AC line voltage from the automatic 
transfer switch. 

WARNING I Failure to remove AC power from the 
automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 

5. Remove the twist-lock disconnect plug and con¬ 
trol accessory panel. 

6. Rewire thestepdown transformersT2, T3, T4, and 
T5 using the wiring diagram furnished with the 
control accessory panel. Change the wire lead 
connections on the right side (facing panel rear) 
of the terminal strip for the transformers. See 
Figure 5. 

7. Rewire battery chargertransformerTI so the wire 
from FI-2 and T1-H5 (COM) go to the appropriate 
connections on the transformer for the nominal 
AC voltage (Figure 6). See the wiring diagram for 
the correct connections. 

8. Close the control accessory panel. 

9. Reconnect the twist-lock disconnect plug. 

10. Restore AC line voltage to the automatic transfer 
switch. 

11. Reconnect the starting batteries. 
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FIGURE 6. BATTERY CHARGER TRANSFORMER AC CONNECTIONS 
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12. Move the operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL" (in cabinet for three-wire starting), 
whichever applies. 

13. Close the cabinet door. 


CHANGING CONTROL ACCESSORY 
PANEL DC SYSTEM VOLTAGE 

This modification applies only to control accessory panels in 
groups 11 through 15. 


From 24 to 12 Volts 

1. Open the automatic transfer switch cabinet door. 

2. Move operation selector switch to “STOP” (on 
engine control for two-wire starting, in AT cabinet 
for three-wire starting). 

3. Disconnect the starting batteries. 

4. Remove AC line voltage from the automatic 
transfer switch. 


WARNING I failure to remove AC power from the 

_ " Automatic frnncfor suiilrh anH tr* Hioohlo 


automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 


5. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

6. Remove the wire lead from transformer T1 ter¬ 
minal T1-X3 and connect to terminal T1-X2 
(Figure 7). 


7. Remove the wire lead from resistor R1 terminal 
R1-3and connect to terminal R1-2. See Figure 8. 

8. Remove the 24-volt battery charger module 6 
(number 300-0794) and replace with the 12-volt 
module, number 300-0793. 

9. Remove the 24- to 12-voit converter module 5 
(number 300-0848) and replace with the 12-volt 
module, number 300-0847. 

10. Remove the 24-volt, start-stop time delay module 
7 (number 300-0922) and replace with the 12-volt 
time delay module 300-0921. 

11. If module 10 is a 24-volt battery voltage sensor, 
number 300-0797, remove and replace it with a 
12-volt, number 300-0796 sensor module. 

12. 400 ampere A T only: Remove the one screw from 
inside center support for left cabinet door and 
open door. 

13. Remove the one screw on top and one screw on 
bottom from inside meter-lamp panel flange. 

14. Swing the meter-lamp panel outward. 

15. Remove “LO BAT VOLT” lamps DS13 and “HI 
BAT VOLT” lamp DS14 from the meter-lamp 
panel and replace with 322-0114 and 322-0115 
lamps respectively. 

16. Close the meter-lamp panel and secure the top 
and bottom with the two screws. 

17. 400 ampere AT only: Close the left cabinet door. 
Secure the door to the cabinet center support 
with the screw removed in Step 12. 



FIGURE 7. BATTERY CHARGER TRANSFORMER DC CONNECTIONS 
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FIGURE 8. CHANGING RESISTOR R1 TAP SETTING 


18. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

If starting is changed from two- to three-wire starting, proceed 
to that modification described in this section. 

19. Connect a 12-volt battery and restore AC line 
voltage to the automatic transfer switch. 

20. Move the operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 

21. Close the cabinet door. 

From 12 to 24 Volts 

1. Open the automatic transfer switch cabinet door. 

2. Move operation selector switch to “STOP” (on 
engine control fortwo-wire starting, in AT cabinet 
for three-wire starting). 

3. Disconnect the starting batteries. 

4. Remove AC line voltage from the automatic 
transfer switch. 

uu ARNINft I Failure to remove AC power from the 
^^^ J automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 


5. Remove the twist-lock disconnect plug and open 
the control accessory panel. 

6. Remove the wire lead from transformer T1 ter¬ 
minal T1-X2 and connect to terminal T1-X3 
(Figure 7). 

7. Remove the wire lead from resistor R1 terminal 
R1-2 and connect to terminal R1-3. See Figure 8. 

8. Remove the 12-volt battery charger module 6 
(number 300-0793) and replace with the 24-volt 
module, number 300-0794. 

9. Remove the 12-volt module 5 (number 300-0847) 
and replace with the 24- to 12-volt converter 
module, number 300-0848. 

10. Remove the 12-volt, start-stop time delay module 
7 (number 300-0921) and replace with the 24-volt 
time delay module 300-0922. 

11. If module 9 is a 2 to 3 wire converter, number300- 
0926, remove and replace with a blank (spare) 
300-0937 module. 

12. If module 10 is a 12-volt battery voltage sensor, 
number 300-0796, remove and replace it with a 
24-volt, number 300-0797 sensor module. 

13. 400 ampere A T only: Remove the one screw from 
inside center support for left cabinet door and 
open door. 


30 




3. Remove AC line voltage from the automatic 
transfer switch. 

WARNING \ Be sure *° remove AC line voltage from 
the automatic transfer switch and dis¬ 
able the generator set. Otherwise, the automatic transfer 
switch presents a serious shock hazard. 

4. Remove the twist-lock disconnect plug and open 
control accessory panel. 

5. Install 332-1276 keying plug(s) in theslot(s) of the 
printed circuit board receptacle as needed. 
Figure 9 shows how a keying plug is inserted into 
the receptacle. See a control accessory panel 
wiring diagram showing location of the keying 
plug(s) for that particular module. 

6. Insert the new module in the control accessory 
panel. 

7. Restore AC line voltage to the automatic transfer 
switch. 

8. Close the control accessory panel and reconnect 
the disconnect plug. 

9. Move the operation selector switch to “RMT" (on 
engine control for two-wire starting) or “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 

10. Close cabinet door. 



FIGURE 9. INSTALLATION OF KEYING PLUG 
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14. Remove one screw on top and one screw on 
bottom from inside meter-lamp panel flange. 

15. Swing the meter-lamp panel outward. 

16. Remove “LO BAT VOLT” lamp DS13 and “HI BAT 
VOLT” lamp DSl4fromthemeter-lamppanel and 
replace with 322-0126 and 322-0127 lamps 
respectively. 

17. Close the meter-lamp panel and secure the top 
and bottom with the two screws. 

18. 400 ampere AT only: Close the left cabinet door. 
Secure the door to the cabinet center support 
with the one screw removed in Step 13. 

19. Close the control accessory panel and reconnect 
the twist-lock disconnect plug. 

If starting is changed from three to two-wire starting, proceed 
to that modification in this section. 

20. Connect a 24-volt battery and restore AC line 
voltage to the automatic transfer switch. 

21. Move the operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 

22. Close the cabinet door. 

TWO TO THREE WIRE START 
CONVERSION (12 VOLTS) 

This procedure applies only to control accessory panels in groups 

11 through 15. 

To convert a two-wire start control automatic transfer 

switch to three-wire start, use the following 

procedure: 

1. Move the operation selector switch on the engine 
control to “STOP.” 

2. Disconnect the starting batteries. 

3. Remove AC line voltage from the automatic 
transfer switch. 

Failure to remove AC power from the 
automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 

4. Open the automatic transfer switch cabinet door. 

5. Remove the remote start wire leads between the 
engine control remote terminal block and the 
automatic transfer switch terminal block TB1. 

6. Remove the 300-0937 blank (spare) module 9 and 
replace with a 300-0926 2 to 3 wire converter 
module. 

7. Check battery voltage (battery must be a 12-volt 
unit). If DC system was 24 volts, make the 
conversion Changing Control Accessory Panel 
DC System Voltage described in this section, 

8. Connect automatic transfer switch to terminals 
TB1-B+, -1, and -3 to the three-wire start engine 
control. 


9. Restore AC line voltage to the automatic transfer 
switch. 

10. Connect the starting batteries. 

11. Move the operation selector switch on the 2 to 3 
wire converter module 9 to “NORMAL.” 

12. Close the cabinet door. 

THREE TO TWO WIRE START 
CONVERSION (12 VOLTS) 

This procedure applies only to control accessory panels in groups 
11 through 15. 

For a conversion from three-wire, 12-volt system to a 
two-wire, 24-volt system, perform the Changing Con¬ 
trol Accessory Panel DC System Voltage first, then 
proceed to the following: 

1. Open the automatic transfer switch cabinet door. 

2. Move the operation selector switch on 2 to 3 wire 
converter module 9 to “STOP.” 

3. Disconnect the starting batteries. 

4. Remove AC line voltage from the automatic 
transfer switch. 

WARNING I Failure to remove AC power from the 
automatic transfer switch and to disable 
the generator set presents a serious shock hazard during this 
modification. 

5. Remove the wire leads between the engine con¬ 
trol remote terminal block and the automatic 
transfer switch remote terminal block TB1. 

6. Remove 300-0926 2 to 3 wire converter module 9 
and replace it with a 300-0937 blank (spare) 
module. 

7. Connect automatic transfer switch terminals 
TB1-B+, -RMT and -GND to the 2-wire start 
engine control. 

8. Restore AC line voltage to the automatic transfer 
switch. 

9. Connect the starting batteries. 

10. Move the operation selector switch on the engine 
control to “RMT.” 

11. Close the cabinet door. 

ADDING MODULE IN CONTROL 
ACCESSORY PANEL 

The following procedure applies only to control accessory groups 
11 through 15. 

Whenever adding a plug-in module in the control 
accessory panel where there previously was a blank 
(spare), be sure to use the following procedure: 

1. Open the cabinet door. 

2. Move operation selector switch to “STOP” (on 
engine control fortwo-wire starting, in AT cabinet 
for three-wire starting) and disconnect starting 
battery. 


WARNING^ 
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13. Restore AC line voltage to the automatic transfer 
switch. 

14. Move operation selector switch to “NORMAL" (in 
cabinet for three-wire starting) or “RMT” (on 
engine control for two-wire starting), whichever 
applies. 

15. Reconnect starting battery. 

16. Close cabinet door. 

EXERCISER CLOCK 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch (on engine 
control for two-wire starting, in AT cabinet for 
three-wire starting) to “STOP.” 

3. Install a trip pin (left-hand thread) in the inside 
row of holes on the large dial for the time of day 
you want the generator set to start. See Figure 11. 

4. Place a trip pin in the outside row of holes on the 
large dial to stop the generator set. 

Onan recommends settings which operate the generator set 
for at least 30 minutes each week. Exercising for one long 
period is better than several short periods. 

5. Install a trip pin in the small spoked wheel for 
every day no exercise is desired. 

6. Rotate the large dial clockwise until the correct 
time is correctly aligned with the time pointer. 

7. Align the small spoked wheel with the correct day 
at its pointer. 

Sixteen trip pins are supplied with the clock. Store unused 
pins on the time pointer bracket. 



FIGURE 11. EXERCISER CLOCK 


8. Move the operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL" (in cabinet for three-wire starting), 
whichever applies. 

9. Close the cabinet door. 

TIME DELAYS 

For adjustments of the auxiliary transfer and retransfer time delay 
assembly, see the following instructions. For the other time delays, 
follow Instructions under Control Accessory Groups 11 Through 
15 for the modular-type panels, Control Accessory Groups 51 
Through 55 for the relay-type panels. 


Auxiliary Transfer and Retransfer Time 
Delay Assembly 

Both auxiliary transfer and retransfer time delays can 
provide 1 to 300 seconds of no power to loads during 
transferor retransfer of transfer switch operation. For 
adjustment of either time delay, use the following 
procedure: 


1. Open cabinet door of automatic transfer switch. 

2. Move the operation selector switch to “STOP” (in 
AT cabinet for three-wire starting, on engine 
control for two-wire starting) and disconnect 
starting battery. 


3. Remove AC line power to the automatic transfer 
switch. 


WARNING \ Be SUre l ° remove AC l,ne volta 9 e f rom 
_ W _I the automatic transfer switch and dis- 


_ the automatic transfer switch and dis¬ 
able the generator set. Otherwise, the automatic transfer 
switch presents a serious shock hazard. 


4. 400 ampere A T only: Remove the one screw from 
the inside center support for the left cabinet door 
and open. 

5. Remove the two screws from the meter lamp 
panel’s inside flange and open meter-lamp panel. 

6. Locate the time delay assembly below the transfer 
switch on rear panel of cabinet. Transfer time 
delay K11 (for line side) is located on the left, time 
delay K12 (for generator side) is on the right. 

7. Turn the knob (on the time delay to be adjusted) 
clockwise to increase delay (increments marked 
on knob), counterclockwise to decrease time 
delay. 

8. Close the meter-lamp panel and secure with two 
screws. 

9. 400 ampere AT only: Close the left cabinet door 
and secure with screw to cabinet center support. 

10. Restore AC line voltage to automatic transfer 
switch. 

11. Move the operation selector switch to “NORMAL” 
(in cabinet for three-wire starting) or “RMT” (on 
engine control for two-wire starting), whichever 
applies. 

12. Reconnect the starting battery. 

13. Close the cabinet door. 
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ADJUSTMENTS 


See the TRANSFER SWITCH section for maintenance, repair or 
adjustments of transfer switch mechanism. 

LATCH AND LATCH PIN ADJUSTMENT 

If the control accessory panel will not close because 
the latch is above or below the latch pin (on meter 
panel for 30 through 225 ampere ATs, on cabinet 
center support for 400 ampere AT’s), perform the 
following: 

1. Open cabinet door of automatic transfer switch. 

2. Move operation selector switch to “STOP" (in AT 
cabinet for three-wire starting, on engine control 
for two-wire starting) and disconnect starting 
battery. 

3. Remove AC line voltage from the automatic 
transfer switch. 

Be sure to remove AC line voltage from 
the automatic transfer switch and dis¬ 
able the generator set. Otherwise, the automatic transfer 
switch presents a serious shock hazard. 


4. Remove the twist-lock disconnect plug. 

5. Completely open the control accessory panel. 

6. 400 ampere A T only: Remove the one screw from 
the inside center support for the left cabinet door 
and open. Proceed to Step 8. 

7. Remove the one screw on top and one screw on 
bottom from inside meter panel flange. Open 
meter panel. 

8. Loosen the latch pin on the edge of the meter 
panel or cabinet center support, whichever 
applies, and move the latch pin up or down in the 
slot as necessary (Figure'10). Then tighten. 

9. 400 ampere AT only: Close the left cabinet door 
and reinstall the one screw. Proceed to Step 11. 

10. Close the meter panel and reinstall the two 
screws removed in Step 7. 

11. Close the control accessory panel. If more adjust¬ 
ment is necessary, repeat Steps 5 through 11. 

12. Reconnect the twist-lock disconnect plug. 


WARNING \ 
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Control Accessory Groups 11 Through 15 
Start-Stop Time Delay: Time delay for start is factory 
adjusted for 2 to 3 seconds. Time delay on stop is 
factory adjusted for 4.5 to 5 minutes. If other times are 
desired, use the following procedure: 

1. Open the cabinet door of automatic transfer 
switch. 

2. Move selector switch to “WITH LOAD.” 

3. Move test transfer switch to “TEST.” 

4. With a stopwatch or watch with a second hand, 
measure the time until the generator set starts 
cranking. 

5. Insert a small screwdriver through “START" hole 
in front panel of start-stop time delay module 7. 
Turn “START” potentiometer clockwise to in¬ 
crease start time delay or counterclockwise to 
decrease start time delay. Make adjustments in 
small increments. 

6. Move test transfer switch to “NORMAL." 

7. Measure time until generator set begins to shut 
down. 

8. Turn “STOP” potentiometer with the small screw¬ 
driver clockwise to increase the stop time delay or 
counterclockwise to decrease the stop time 
delay. Make adjustments in small increments. 


9. Repeat Steps 2through 8 until desired delaytimes 
are obtained. 

10. Move selector switch to desired position, 
“WITHOUT LOAD” or "WITH LOAD.” 

11. Close the cabinet door. 

Transfer Time Delay: For adjustment or change of the 
time delay for transfer (transfer of the load to the 
generator set) from the standard setting, two to three 
seconds, use the following procedure: 

1. Open cabinet door of automatic transfer switch. 

2. Move operation selector switch to “STOP” (on 
engine control fortwo-wire starting, in AT cabinet 
for three-wire starting). 

3. Move selector switch to "WITH LOAD.” 

4. Remove the twist-lock disconnect plug. 

5. Open the control accessory panel. 

6. Locate generator interposing relay K4 (Figure 
12 ). 

7. Reconnect the twist-lock disconnect plug with 
the control accessory panel open. 

w a DNiNrs ) Rear °f the control accessory panel and 
transfer switch are energized. Do not 
touch due to serious shock hazardl 



FIGURE 12. LOCATION OF INTERPOSING RELAYS 
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8, Move operation selector switch to “RMT” (on 
engine control for two-wire starting) or “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 

' 9. Move test transfer switch to “TEST.” Generator 
set will start and run. 

10. With a stopwatch or watch with a second hand, 
measure time from instant generator set reaches 
full speed until relay K4 contacts close. If time 
delay is correct or time you desire, proceed to 
Step 14. If not, proceed to Step 11. 

11. Insert a small screwdriver through hole in front 
panel of transfer time delay module 8. Turn 
clockwise in small increments to increase the 
time delay, counterclockwise to decrease the 
time delay. 

12. Move the test transfer switch to “NORMAL” to 
stop the generator set. 

13. Repeat Steps 9 through 12 until the desired time 
delay is obtained. 

14. Move the test transfer switch to “NORMAL.” 

15. Move operation selector switch to “STOP.” 

16. Remove the disconnect plug and close the con¬ 
trol accessory panel. 

17. Reconnect the disconnect plug. 

18. Move the operation selector switch to “RMT” (on 
engine control for two-wire starting) or to “NOR¬ 
MAL” (in cabinet for three-wire starting), 
whichever applies. 


19. Return selector switch to desired position, 
“WITHOUT LOAD” or “WITH LOAD.” 

20. Close the cabinet door. 

Retransfer Time Delay: One of two retransfer time 
delays can be used to provide 0 to 30 minutes time 
delay on retransfer (retransfer of load to commercial 
power line). Both have similar adjustments. See the 
OPERATION section for operation description. 

The one retransfer time delay shown on the left in 
Figure 13 has two lamps (“POWER ON” and “TIM¬ 
ING”) and a time adjustment knob. To set the delay, 
turn the adjustment knob clockwise to the desired 
retransfer delay time. 

Shown on the right in Figure 13 is the other retransfer 
time delay. It has one lamp (“POWER ON”) and atime 
adjustment knob. The adjustment knob has a black 
pointer and a red time-remaining indicator pointer. 
Turn the adjustment knob clockwise until the black 
pointer aligns with the desired time delay. 

Preheat Time Delay: The preheat time delay (module 
16) for diesel generator sets with 3-wire starting is 
adjustable from 5 to 60 seconds. To change the delay, 
follow these instructions. 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the selector switch to “WITHOUT LOAD.” 



FIGURE 13. RETRANSFER TIME DELAYS 
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3. Move the test transfer switch to “TEST.” 

4. With a stopwatch or watch with a second hand, 
measure the amount of time the small lamp on 
module 16 (preheat time delay module) lights 
before engine cranks. 

5. Move the test transfer switch back to “NORMAL.” 

6. If time delay for preheat is set as desired, proceed 
to Step 9. If a different time is desired, proceed to 
Step 7. 

7. Insert a small screwdriver through the 
“PREHEAT” hole in the front panel of preheat 
time delay module 16. Turn potentiometer 
clockwise to increase preheat time, 
counterclockwise to decrease delay. Make ad¬ 
justments in small increments. 

8. Repeat Steps 3 through 7 until desired preheat 
time is obtained. 

9. Move selector switch to desired position, 
“WITHOUT LOAD” or “WITH LOAD.” 

10. Close the cabinet-door. 



FIGURE 15. STOP AND RETRANSFER 
TIME DELAY RELAYS 

The black pointer on the face of the time delay indicates the 
preset delay. The red pointer indicates the delay time left in 
operation. 


Control Accessory Groups 51 Through 55 

Start, Transfer, and Preheat Time Delays: These time 
delays require the same adjustment procedures. 
Settings can range from 1 to 300 seconds (operator's 
manual lists suggested settings). To make settings, 
perform the following: 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Turn the knob on the time delay clockwise to 
increase delay time, counterclockwise to 
decrease the delay time. See Figure 14. 

3. Close the cabinet door. 

Stop and Retransfer Time Delays: Both of these 
synchronous motor-driven time delays require the 
same adjustment procedure. Settings can range from 
2 to 60 minutes (operator’s manual lists suggested 
settings). To make settings, perform the following: 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Set the time delay by turning the adjustment knob 
in the center of the delay. See Figure 15. 



FIGURE 14. START AND TRANSFER TIME 
DELAY RELAYS 


3. Close the cabinet door. 

OVERCRANK TIME (THREE-WIRE 
STARTING ONLY) 

This adjustment applies only to an AT with a control accessory 
panel in groups 11 through 15. 

Overcrank settings are made at the factory for 
approximately 75 ± 15 seconds cranking. To adjust, 
perform the following: 

1. Remove the positive lead from thegeneratorset’s 
start solenoid or starter. 

2. Open cabinet door of automatic transfer switch. 

3. Move selector switch to “WITHOUT LOAD.” 

4. Move 2 to 3 wire converter module 9 selector 
switch to “NORMAL.” 

5. Move test transfer switch to “TEST.” Overcrank 
lamp on automatic transfer switch should light at 
end of crank period. Measure the crank time with 
a stopwatch or watch with a second hand. 

6. To change the time, insert a small screwdriver 
through the “CRANK TIME” hole in the front of 
the 2 to 3 wire converter module. Turn clockwise 
to increase the cranking time or 
counterclockwise to decrease the cranking time. 
Make adjustments in small increments. 

7. Move test transfer switch to “NORMAL.” 

8. Push the “PUSH TO RESET” button on the 2 to 3 
wire converter module. 

9. Repeat Steps 5 through 8 until the desired 
cranking time is obtained. 

10. Move selector switch to desired position, 
“WITHOUT LOAD” or “WITH LOAD.” 

11. Close the cabinet door. 

12. Reconnect positive lead to generator set’s starter 
or start solenoid. 
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BATTERY FLOAT CHARGE 

For the following adjustments, a fully-charged 
battery, a hydrometer and an accurate voltmeter (1/2 
percent accuracy) are needed. Onan recommends 
float voltages of: 13.3 volts for nominal 12-volt or 26.6 
volts for nominal 24-volt lead-acid batteries; 13.8 to 
14.5voltsfor10-cellnickel-cadmiumbatteries, or27.6 
to 29.0 volts for 20-cell nickel-cadmium batteries. 


During the first few weeks of operation, the batteries 
should be checked periodically with a hydrometer. A 
high specific gravity, bubbling of electrolyte and loss 
of water indicate excessive float voltage. A drop in 
specific gravity indicates insufficient float voltage. 

1. Connect the fully-charged battery (verify charge 
condition with the hydrometer). 

2. Connect the voltmeter directly to the battery 
terminals. 

3. Measure the battery voltage. If voltage is above 
the recommended float voltage, proceed to Step 

4. If the voltage is below the recommended float 
voltage, proceed to Step 6. 

4. Insert a small screwdriver through the hole in the 
front panel of battery charger module 6. Turn 
counterclockwise in small increments to 
decrease the float voltage. 

5. After five minutes, measure the battery terminal 
voltage again. If voltage is still high, repeat Steps 
4 and 5 until voltage stabilizes atthe recommend¬ 
ed float voltage. Proceed to Step 9. 

6. Note charge current rate on charge ammeter on 
meter-lamp panel. 

7. Insert a small screwdriver through hole in front 
panel of battery charger module 6. Turn 
clockwise in small increments to increase float 
voltage. Note increase in the charging current on 
the charge ammeter on the meter-lamp panel. 

8. In approximately one hour or when charge 
current has decreased to initial value noted in 
Step 6, recheck battery terminal voltage. Repeat 
Steps 6 through 8 until the battery terminal 
voltage stabilizes at the recommended float 
voltage. 

9. Check the battery with a hydrometer and check 
the battery terminal voltage periodically during 
the first few weeks of operation. Readjust the float 
charge rate if necessary. 


AC VOLTAGE SENSORS 

Voltage sensors can be used for either undervoltage 
or overvoltage sensing on line or generator power 
supplies. Range of the settings is from 90 to 140 volts 
for a nominal 120-volt system. For higher voltage 
systems, the “PICK-UP VOLTAGE” knob readings 
are multiplied by the following multiplying factors. 


VOLTAGE MULTIPLYING FACTOR 


120 

208 

240 

480 

600 


1.0 

1.73 

2.0 

4.0 

5.0 


If you wish to check the calibration of the sensors 
before making the settings, see Undervoltage Sensor 
Calibration or Overvoltage Sensor Calibration, 
whichever applies. Otherwise, see Undervoltage Sen¬ 
sor Settings or Overvoltage Sensor Settings. Refer to 
Figure 16. 



FIGURE 16. VOLTAGE SENSORS 


Undervoltage Sensor Calibration 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to “STOP” (on 
engine control fortwo-wirestarting, in cabinetfor 
three-wire starting). 

3. Turn all the undervoltage sensor knobs to 
minimum voltage setting. 

4. Turn the "PICK-UP VOLTAGE” knob of the 
sensor to be calibrated to its clockwise limit. 

5. Turn the “PICK-UP VOLTAGE” knob very slowly 
counterclockwise until you hear relay K3 pick up. 
This reading times the multiplying factor (foryour 
system voltage) should equal the line voltage. 
Check line voltage with a voltmeter, divide by the 
factor to see if the reading is correct. If it is, 
proceed to Step 7. If not, proceed to Step 6. 

6. Setting Too Low: (a) Turn the “PICK-UP 

VOLTAGE” knob to its clockwise limit, then 
counterclockwise to desired setting, (b) Insert a 
small screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn counterclockwise 
very slowly until you hear relay K3 pick up. 
Setting Too High: (a) Turn the “PICK-UP 

VOLTAGE” knob to its clockwise limit, (b) Inserta 
small screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn to its clockwise limit. 
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(c) Turn the “PICK-UP VOLTAGE” knob to 
desired setting, (d) Turn the “CALIBRATE” ad¬ 
justment counterclockwise very slowly until you 
hear relay K3 pick up. 

7. Repeat Steps 3 through 6 for each undervoltage 
sensor. If these calibrations are satisfactory for 
your application, make the sensor settings. See 
“Undervoltage Sensor Settings” (near end of 
section). 

8. For a more accurate calibration and calibration of 
the “% DROP-OUT DIFFERENTIAL” knob, use 
the Onan Multi-Tester or a variac and use the 
following procedure. 

9. Remove the twist-lock disconnect plug. 

10. Open the control accessory panel. 

11. Remove the plastic cover over the stepdown 
transformer terminals and remove the hot wire 
lead from the stepdown transformer's right side 
terminal of the terminal strip for the respective 
sensor. For example, if the nominal voltage is 208 
volts, remove the wire lead from T2-3forsensor1. 
Do not remove the common (com) lead. See 
Figure 17. 

12. If available, connect an Onan Multi-Tester to the 
transformer terminal strip and to the wire lead 


removed in Step 11 (using the instructions with 
the Multi-Tester). If using a variac, connect its 
common output lead to transformer T2-1 (com) 
and its other output lead to transformerterminal 2 
(120-volt connection). See Figure 18. 

13. Connect a voltmeter to the output leads of the 
variac. 

14. Connect the variac input to a 120-volt AC source. 
Be absolutely sure the common from the 
transformer through the variac will be connected 
to the common of the line. 

Common must connect to common of 
AC line. Otherwise, equipment damage 

can result. 

15. Reconnect the disconnect plug. 

Rear of control accessory panel and 
transfer switch are energized. Do not 
touch due to serious shock hazard! 

16. Turn all the undervoltage sensor knobs to 
minimum. 

17. Adjust the Multi-Tester or variac to give a 120-volt 
output for the undervoltage sensor module. 

18. Turn the “PICK-UP VOLTAGE” knob on the 
sensor to be calibrated to its clockwise limit. 


WARNING^ 



FIGURE 17. VOLTAGE SENSOR TRANSFORMER CONNECTIONS 
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'STEPDOWN 

TRANSFORMER* 



•REMOVE STEPDOWN TRANSFORMER'S 
HOT INPUT LEAD 


FIGURE 18. CONNECTION OF VARIAC TO STEPDOWN TRANSFORMER 


19. Turn the knob very slowly counterclockwise until 
you hear relay K3 pick up. The knob should 
indicate 120 volts. If not, proceed to Step 20. If it 
does read 120 volts, proceed to Step 21. 

20. Setting Too Low: (a) Turn the “PICK-UP 
VOLTAGE” knob to its clockwise limit, then 
counterclockwise to desired setting, (b) Insert a 
small screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn counterclockwise 
very slowly until you hear relay K3 pick up. 
Setting Too High: (a) Turn the “PICK-UP 
VOLTAGE” knob to its clockwise limit, (b) Inserta 
small screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn to itsclockwise limit, 
(c) Turn the “CALIBRATE” adjustment 
counterclockwise very slowly until you hear relay 
K3 pick up. 

21. With sensor module “PICK-UP VOLTAGE” knob 
at 120 volts and “% DROP-OUT DIFFERENTIAL” 
knob at maximum, lower the AC output voltage 
from the Multi-Tester or variac until the voltmeter 
reads 108 volts. 

22. Turn “% DROP-OUT DIFFERENTIAL” knob 
counterclockwise until you hear relay K3 drop 
out. The knob should read approximately 10 (90 
percent of 120 volts = 108 volts). If not, use a small 
screwdriver to loosen the knob and reposition so 
it indicates 10 percent. 

23. Set the “PICK-UP VOLTAGE” and "% DROP¬ 
OUT DIFFERENTIAL” knobs at desired settings. 

24. Decrease the voltage with the Multi-Tester or 
variac until you hear relay K3 drop out. 

25. Increase the voltage with the Multi-Tester or 
variac until you hear relay K3 pick up. 

26. Readjust the "PICK-UP VOLTAGE” and “% 
DROP-OUT DIFFERENTIAL” knobs to give the 
desired pickup and dropout voltages. 

27. Rather than reconnecting the voltmeter, variac or 
Multi-Tester for the other undervoltage sensors, 
pull out the already calibrated module and 
replace it with one of the other undervoltage 
sensors. Then perform the calibration procedures 
in this position. 

28. After calibration is complete, remove the dis¬ 
connect plug. 


29. Disconnect the Multi-Tester or variac and 
voltmeter. 

30. Reconnect the wire lead removed in Step 11 and 
install the plastic cover over the terminals. 

31. Close the control accessory panel and reconnect 
the disconnect plug. 

32. Make the sensor settings. See “Undervoltage 
Sensor Settings” (near end of section). 

Overvoltage Sensor Calibration 

1. Open the cabinet door of the automatic transfer 
switch. 

2. Move the operation selector switch to “STOP” (on 
engine control fortwo-wire starting, in cabinet for 
three-wire starting). 

3. Turn the “% DROP-OUT DIFFERENTIAL” knobs 
to minimum and the “PICK-UP VOLTAGE” knobs 
to the clockwise limit (maximum). 

4. On the sensor to be calibrated, turn “PICK-UP 
VOLTAGE” knob very slowly counterclockwise 
until you hear relay K6 close. This reading times 
the multiplying factor should equal the line 
voltage. Check line voltage with a voltmeter, 
divide by the factor to see if the reading is correct. 
If it is, proceed to Step 6. Otherwise, proceed to 
Step 5. 

5. Setting Too Low: (a) Turn the “% DROP-OUT 
DIFFERENTIAL” knob counterclockwise to 
minimum, (b) Turn the “PICK-UP VOLTAGE” 
knob to the desired setting, (c) Insert a small 
screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn counterclockwise 
very slowly until you hear relay K6 pick up. 

Setting Too High: (a) Turn the "PICK-UP 
VOLTAGE” knob to itsclockwise limit, (b) Inserta 
small screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn to its clockwise limit, 
(c) Turn the “PICK-UP VOLTAGE” knob to the 
desired setting, (d) Turn the “CALIBRATE” ad¬ 
justment counterclockwise very slowly until you 
hear relay K6 pick up. 

6. Repeat Steps 3 through 5 for each overvoltage 
sensor. If these calibrations are satisfactory for 
your application, make the sensor settings. See 
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“Overvoltage Sensor Settings” (near end of sec¬ 
tion). 

7. For a more accurate calibration and calibration of 
the “% DROP-OUT DIFFERENTIAL” knob, use 
the Onan Multi-Tester or a variac and use the 
following procedure. 

8. Remove the twist-lock disconnect plug. 

9. Open the control accessory panel. 

10. Remove the plastic cover over the stepdown 
transformer terminals and remove the hot wire 
lead from the stepdown transformer’s right side 
terminal of the terminal strip for the respective 
sensor. For example, if the nominal voltage is 208 
volts, remove the wire lead from T2-3 for sensor 
13. Do not remove the common (com) lead. See 
Figure 17. 

11. If available, connect an Onan Muiti-Tester to the 
transformer terminals of the terminal strip and the 
wire lead removed using the instructions in the 
Multi-Tester. If using a variac, connect its com¬ 
mon output lead to transformer T2-1 (com) and its 
other output lead to terminal 2 (120-volt connec¬ 
tion). See Figure 18. 

12. Connect a voltmeter to the output leads of the 
variac. 

13. Connect the variac input to a 120-volt AC source. 
Be sure the common from the transformer will be 
connected to the common of the line. 

Common must connect to common of 
AC line. Otherwise, equipment damage 

can result. 

14. Reconnect the disconnect plug. 

Rear of control accessory panel and 
transfer switch are energized. Do not 
touch due to serious shock hazardl 

15. Turn the “% DROP-OUT DIFFERENTIAL” 
knob(s) to minimum and the “PICK-UP 
VOLTAGE” knob(s) to the clockwise limit (max¬ 
imum). 

16. Adjust the Muiti-Testerorvariactogivea 120-volt 
output for the overvoltage sensor module. 

17. Turn the “PICK-UP VOLTAGE” knob on the 
sensor to be calibrated counterclockwise very 
slowly until you hear relay K6 close. The knob 
should indicate 120 volts. If not, proceed to Step 

18. If it does, proceed to Step 19. 

18. Setting Too Low: (a) Turn the “% DROP-OUT 
DIFFERENTIAL” knob counterclockwise to 
minimum, (b) Turn the “PICK-UP VOLTAGE” 
knob to the desired setting, (c) Insert a small 
screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn counterclockwise 
very slowly until you hear relay K6 pick up. 
Setting Too High: (a) Turn the “PICK-UP 
VOLTAGE” knob to its clockwise limit, (b) Insert a 
small screwdriver (1/8-inch blade) through the 
“CALIBRATE” hole and turn to its clockwise limit, 
(c) Turn the “PICK-UP VOLTAGE” knob to the 
desired setting, (d) Turn the “CALIBRATE” ad¬ 
justment counterclockwise very slowly until you 


hear relay K6 pick up. 

19. Turn the sensor module “PICK-UP VOLTAGE” 
knob to 132 volts, relay K6 should drop out. 
Increase the AC output voltage from the Multi- 
Tester or variac until relay K6 picks up at ap¬ 
proximately 132 volts. 

20. Decrease the Multi-Tester or variac output 
voltage to check “% DROP-OUT DIFFEREN¬ 
TIAL.” With the knob set at 5 percent, relay K6 
should drop out at approximately 95 percent of 
132 volts = 125 to 126 volts. If not, use a small 
screwdriver to loosen the knob and reposition so 
it indicates 5 percent with drop-out voltage of 125 
to 126 volts. 

21. Set the “PICK-UP VOLTAGE” and “% DROP¬ 
OUT DIFFERENTIAL” knobs at desired settings. 

22. Increase the voltage with the Multi-Tester or 
variac until you hear relay K6 pick up. 

23. Decrease the voltage with the Multi-Tester or 
variac until you hear relay K6 drop out. 

24. Readjust the “PICK-UP VOLTAGE” and “% 
DROP-OUT DIFFERENTIAL” knobs to give the 
desired pick-up and drop-out voltages. 

25. Rather than reconnecting the voltmeter, variac or 
Multi-Tester for the other overvoltage sensors (if 
more than one), pull out the already calibrated 
module and replace it with one of the other 
overvoltage sensors. Then perform the calibra¬ 
tion procedures in this position. 

26. After calibration is complete, remove the dis¬ 
connect plug. 

27. Disconnect the Multi-Tester or variac and 
voltmeter. 

28. Reconnect the wire lead removed in Step 10 and 
install the plastic cover over the terminals. 

29. Close the control accessory panel and reconnect 
the disconnect plug. 

30. Make the sensor settings. See Overvoltage Sen¬ 
sor Settings. 

Undervoltage Sensor Settings 

1. Turn the “PICK-UP VOLTAGE” knob to the 
desired pick-up voltage (voltage at which load is 
transferred from generating set to commercial 
power). Unless you have special equipment 
which can be damaged by slight voltage changes, 
a setting which gives pickup at 90 percent of the 
nominal voltage is usually satisfactory. For exam¬ 
ple, 90 percent of 120 volts (for a 120-volt system) 
gives 108 volts for the knob setting. 

The drop-out differential is determined by the pick-up setting. 

2. Turn the “% DROP-OUT DIFFERENTIAL” knob 
to the desired percent deviation below the pick¬ 
up voltage. This setting is the voltage at which the 
load is transferred from commercial power to the 
generating set. A setting of 15 percent is often 
satisfactory. For example, 15 percent of 108 volts 
(pick-up voltage from Step 1) is 16 volts. The 


WARNING ^ 
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drop-out voltage is then pick-up voltage minus 
the differential voltage, 108 - 16 = 92 volts. 

3. After settings are finished, move the operation 
selector switch to “RMT” (two-wire starting) or 
“NORMAL” (three-wire starting), whichever 
applies. 

Overvoltage Sensor Settings 

1. Turn the “PICK-UP VOLTAGE” knob to the 
desired pick-up voltage (voltage at which load is 
transferred from commercial power to the 
generating set). Unless you have special equip¬ 
ment which can be damaged by slight voltage 
changes, a setting (13 percent) which gives pick¬ 
up at 113 percent of the nominal voltage is usually 
satisfactory' For example, 113 percent of 120 volts 
(for a 120-volt system) gives 135 volts for the knob 
setting. 

The drop-out differential is determined by the pick-up setting. 


2. Turn the “% DROP-OUT DIFFERENTIAL” knob 
to the desired deviation below the pick-up 
voltage. This setting is the voltage at which the 
load is transferred from the generating set to 
commercial power. A setting of 5 percent is often 
satisfactory. For example, 5 percent of 135 volts 
(pick-up voltage from step 1) is approximately 7 
volts. The drop-out voltage is then pick-up 
voltage minus the differential voltage, 135-7 = 128 
volts. 

3. After settings are finished, move the operation 
selector switch to "RMT” (two-wire starting) or 
“NORMAL” (three-wire starting), whichever 
applies. 
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TRANSFER SWITCH 


Due to the serious shock hazard, never touch 
the transfer switch unless all power Is remov¬ 
ed from the automatic transfer switch. Also set the operation 
selector switch to “STOP” and disconnect the generator set 
starting batteries. 

TRANSFER SWITCH DESCRIPTION 

The following description is for a mechanically-held 
(line side) transfer switch. Line contacts are closed 
and locked in the following manner (Figure 19). The 
line-side main coil pulls the contacts closed. While 
the contacts are closing, a mechanical latch engages 
the contact control rod and locks the contacts closed. 
At the same time, an arm on the mechanical latch 
actuates the coil cutout switch (microswitch) which 
opens the main pull-in coil circuit. The contacts have 
been closed, locked in place and power removed from 
the main coil simultaneously. To open the line 
contacts, the trip coil must be energized by generator 
output to disconnect the latch mechanism, allowing 
the line contacts to open and generator contacts to 
close. A mechanical interlock in the transfer switch 
prevents generator and line contacts from closing at 
the same time. 

CONTACTS 

Contacts should never require cleaning or refacing 
for the life of the equipment except in unusually dusty 
or dirty environments. Discoloration of thesilverdoes 



not affect their efficiency. 

Filing the contact face destroys the mating 
surfaces. 

If the contacts ever do become burned or pitted, 
replace them in the following manner: 

1. Remove the plastic hood from the transfer switch. 

2. Remove the washers and springs. 

3. Lift the contacts from the slide posts. 

4. Remove attaching screws from the stationary 
contacts. 

5. Install new contacts (curved silver contact sur¬ 
faces facing inward). 

6. Reassemble the springs and washers. 

7. Reinstall the plastic hood. 

TRANSFER SWITCH COILS 

If a transfer switch coil is grounded or has an open 
circuit, replace by following appropriate instructions, 
for a 30 ampere, 60 through 100 ampere; or, 200, 225 
and 400 ampere transfer switch. 

30 Ampere Transfer Switch 

1. Disconnect the coil lead wires. 



FIGURE 19. MECHANICALLY-HELD (LINE-SIDE) TRANSFER SWITCH 
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2. Remove the screw holding the stationary ar¬ 
mature and coil assembly. 

3. Slide out the stationary armature and coil 
assembly. 

4. Remove the defective coil from the stationary 
armature and replace with new coil. 

60 through 100 Ampere Transfer Switch 

1. Disconnect the coil lead wires. 

2. Pull off the hairpin-shaped retaining clips holding 
the control rod and slide out the control rod (use a 
needle-nose pliers). 

3. Slide out the stationary armature and coil 
assembly. 

4. Remove the defective coil from the stationary 
armature and replace with new coil. 

200, 225 and 400 Ampere Transfer Switch 

1. Disconnect the coil lead wires. 

2. Remove the capscrews mounting the coil and 
stationary armature to the case. 

3. Pull out the assembly. 

4. Remove the defective coil from the stationary 
armature and replace with new coil. 

MECHANICAL LATCH AND CUTOUT 
SWITCH 

The latch mechanism and coil disconnect switch 
must be adjusted to open the main line circuit just as 
the contacts reach the closed position. If the main coil 
pull-in circuit is not broken, coil hum will result. If the 
coil disconnect switch opens before the transfer 
switch contacts are closed, the contacts will chatter. 

Latching Mechanism Adjustments: Adjust the 
latching mechanism for positive locking by following 


this procedure. 

1. Loosen the locking screws which secure the 
latching brackets. 

2. Adjust the bracket for 1/16-inch (1.6 mm) 
clearance between the contact control rod and 
the latching lever when the main coil armature is 
fully seated (Figure 20). 

The 200,225 and 400 ampere transfer switches have a slightly 
different appearing latching mechanism but have the same 
operation sequence and use the same adjustments. 

Cutout Switch Adjustments: Adjust the coil cutout 
switch by following this procedure. 

1. Align the microswitch actuating arm and the 
adjusting screw on the latching lever. 

2. Set the adjusting screw so the microswitch opens 
just as the latching lever engages the contact 
operating rod. 

3. Operate the transfer switch several times to check 
the microswitch adjustment. 

4. Adjust as required and seal the adjustment with 
paint. 

TRANSFER SWITCH HUM 

Hum of mechanically-held transfer switches is caus¬ 
ed either by incorrect adjustment of the coil cutout 
switch or because of dirt between the armature 
sealing faces of the switch. If hum is due to the cutout 
switch adjustment, see “MECHANICAL LATCH AND 
CUTOUT SWITCH” in this section. If hum is due to 
dirt between the armature sealing faces, clean them 
with Dowclene EC, Chlorothene Nu, or similar elec¬ 
trical cleaning material. Use medium fine grade 
emery paper to clean rusted sealing faces. Remove all 
traces of emery dust. 



CONTACT CONTROL ROD 



FIGURE 20. LATCH MECHANISM ON MECHANICALLY-HELD TRANSFER SWITCH 
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TROUBLESHOOTING 


This troubleshooting section is divided into two main parts, one for automatic transfer switches with control 
accessory panels in groups 11 through 15 (modular-type panels), and those with control accessory panels in 
groups 51 through 55 (relay-type panels). Groups 11 through 15 are covered first with groups 51 through 55 
starting on page 67. 


AT’S WITH CONTROL PANEL GROUPS 11 THROUGH 15 


To correct the problem, answer the question in the appropriate troubleshooting chart either “YES” or “NO,” then 
refer to the number in the column and proceed to that step. Below is an index of problems. 


INDEX 


Problem 

See Page 

A. 

Automatic transfer switch fails to immediately connect load to 
line when generator set is not operating. 

46 

B. 

Automatic transfer switch fails to connect load to generator 
set when set runs during test with load or during a 
normal power outage. 

47 

C. 

Automatic transfer switch fails to start generator set during 
a power outage. 

. . ... 

49 

D. 

Automatic transfer switch fails to automatically retransfer 
load from generator set to line after normal power returns. 

Generator set continues to run. 

50 

E. 

Automatic transfer switch delays transferring load to line 
until generator set stops after normal power outage. 

52 

F. 

Generator set starts during normal service. 

52 

G. 

.. 

Exerciser clock fails to start generator set. 

53 

H. 

_ 

Battery charger malfunctions. 

53 
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Automatic transfer switch fails to immediately connect 


1 A. 

Is normal line energized and delivering rated 
voltage to the line terminals of the transfer switch? 

2A. 

Is control panel disconnect plug properly inserted 
into receptacle? 

3A. 

Does automatic transfer switch have “NORMAL” and 
“EMERGENCY” indicating lamps? 

4A. 

Is the green “NORMAL” lamp lit? 

5A. 

Are contacts K1-CS closed to connect rated voltage 
across closing coil K1-CC? 

6A. 

Repair or replace K1-CS contacts. 

7A. 

Is closing coil K1-CC open circuited or is there an 
obstruction preventing transfer switch from closing? 

8A. 

Are relay contacts K4 (3-9) closed and making good contact? 

9A. 

Clean contacts K4 (3-9). Does this correct problem? 

10A. 

Replace relay K4. 

11 A. 

Does AT have an auxiliary transfer and retransfer 
time delay assembly (located in rear of standard 
cabinet below transfer switch)? 

12 A. 

Does transfer switch operate if terminal TB11-1 is 
jumpered to TB11-2? 

13 A. 

Repair or replace time delay K11. 

14A. 

Is transfer switch mechanically-held on generator side? 

15A. 

Are generator-side main contacts of transfer switch open? 

16A. 

Jumper normally-open K2 interlock contacts (in series with K2 
trip coil). Does transfer switch operate? 

17A. 

Repair or replace normally-open K2 interlock contacts. 

18A. 

Is K2 trip coil open circuited or is trip coil mechanism 
obstructed? 

19A. 

Is rated voltage across closing coil K1-CC? 

20A. 

Does transfer switch operate if normally-closed K2-IC 
contacts are jumpered? 

21 A. 

Repair or replace normally-closed K2-IC contacts. 

22A. 

Repair or replace cutout switch K1-CS. 

23A. 

Closing coil K1-CC is open-circuited or switch mechanism 
is obstructed preventing transfer switch closure. 



11A 

9A 

■i r\ a 


lUA 

12A 

14A 

13A 

14A 

15A 

19A 

19A 

16A 

17A 

18A 



23A 

20A 

21A 

22A 
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B. 

Automatic transfer switch fails to connect load to generator set 
when set runs during test with load or a normal power outage. 

YES 

NO 

IB. 

Is generator output near rated voltage? 

2B 

— 

2B. 

Does automatic transfer switch have “NORMAL” and “EMERGENCY” 
indicating lamps? 

3B 

4B 

3B. 

Is “EMERGENCY” lamp lit? 

24B 

5B 

4B. 

Is rated AC voltage present between TB7-8 and TB7-12? 

30B 

5B 

5B. 

Does transfer switch operate to close generator side when 
voltage sensor module 4 pick-up voltage knob is turned to 
minimum (counterclockwise)? 

6B 

7B 

6B. 

Is input voltage to transformer T3 connected to correct 
primary voltage tap to give nominal 40 volts AC on T3 
(XI-X2)? 

7B 

— 

7B. 

Does transfer switch operate when voltage sensor module 4 
is replaced by bypass plug or if K4 terminal A is jumpered 
to ground? 

8B 

9B 

8B. 

Replace voltage sensor module. 

— 

— 

9B. 

Is plug-in module 8 a transfer time delay (300-0924)? 

10B 

12B 

10B. 

Does transfer switch operate when transfer time delay 
module 8 is replaced by a bypass plug or if K4 terminal B 
is jumpered to TB1-6? 

11B 

12B 

11B. 

Replace transfer time delay module. 

— 

— 

12B. 

Is voltage on K4 (A-B) above 9 volts DC? 

18B 

13B 

13B. 

Is voltage from TB1-GND to TB1-B+ equal to rated 
battery terminal voltage? 

14B 

36 B 

14B. 

Is voltage from TB3-7 to TB3-16 equal to rated 
battery voltage? 

15B 

36B 

15B. 

Is voltage from TB3-7 to TB1-6 greater than 9 volts DC? 

16B 

37 B 

16B. 

Is voltage from TB3-7 to TB1-7 greater than 9 volts DC? 

17B 

38B 

17B. 

Is voltage from TB3-7 to K4-B greater than 9 volts DC? 

18B 

39 B 

18B. 

Is relay K4 energized and are contacts K4 (4-7) closed 
properly? 

20B 

19B 

19B. 

Replace relay K4. 

— 

— 

20B. 

Is rated AC voltage present on transfer switch generator 
terminals? 

21B 

— 
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B. 


(Continued) 


YES 


NO 


21B. 

Are contacts K3 (8-2) closed to bring rated AC voltage 
down to TB6-8? Measure for rated AC voltage between 

TB7-8 and TB7-6. 

23B 

22B. 

Replace relay K3. 

— 

23B. 

Are K1 line-side contacts open? 

27B 

24B. 

Jumper normaily-open K1 interlock contacts. Does 
transfer switch operate? 

25B 

25B. 

Repair or replace normally-open K1 interlock contacts. 

— 

26B. 

Is K1 trip coil open circuited or is trip coil 
mechanism obstructed? 

— 

27B. 

Does AT have an auxiliary transfer and retransfer 
time delay assembly (located in rear of standard 
cabinet below transfer switch)? 

28B 

28B. 

Does transfer switch operate if terminal TB11-5 is 
jumpered to TB11-6 of time delay assembly? 

29B 

29B. 

Repair or replace K12 time delay. 

— 

30B. 

Is transfer switch mechanically held on generator side? 

31B 

31B. 

Does transfer switch operate if you jumper K2-CS cutout 
switch? 

32B 

32B. 

Replace K2-CS cutout switch. 

— 

33B. 

Does transfer switch operate if terminal TB7-7 is 
jumpered to TB7-12? 

34B 

34B. 

Replace normally-closed K1-IC interlock contacts. 

— 

35B. 

Closing coil K2-CC is open circuited or switch 
mechanism is obstructed preventing transfer switch 
closure. 

_ 

36B. 

Check for poor connection, defective battery, etc. 

— 

37B. 

Replace module 5. 

— 

38B. 

Check circuit from TB1-6 to TB1-7. It must be closed 
by a jumper or external circuit. 

— 

39B. 

Replace module 8 with bypass plug. Make sure circuit 
from J8-22 to J8-12 is closed (close switch SI on 
bypass plug). 

— 


22 B 

24 B 

26B 

30B 

30B 

33B 

33B 

35B 
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c. 

Automatic transfer switch fails to start generator set during 
a power outage. 

YES 

NO 

1C. 

Perform generator set test by placing automatic transfer 
switch S2 in “WITHOUT LOAD” position and switch SI in 
“TEST” position. Does generator set start? 

15C 

2C 

2C. 

Is plug-in module 9 a 2 to 3 wire converter 300-0926 with 
selector switch set in “NORMAL" position? 

3C 

11C 

3C. 

Push the module 9 reset switch. If engine does not crank, 
place module 9 selector switch in “HAND CRANK” position. 

Push start switch on engine control. Does engine crank and run? 

4C 

_ 

4C. 

Check all wiring and switches between the B+, GND, and 
terminal 3 on the generator set, the B+, GND, and 
terminal 3 on TB1 in the automatic transfer switch for 
an open circuit. Does engine crank and run with 
engine test 1C? 


5C 

5C. 

Jumper TB1-B+ and TB1-RMT together to put battery positive 
on remote line. Check to ensure voltage is present. Put 
module 9 selector switch in “NORMAL” position. Does 
engine crank? 

15C 

6C 

6C. 

Jumper TB1-GND to TB1-3. Does engine crank? 

7C 

4C 

7C. 

Is plug-in module 16 a preheat time delay module? 

9C 

8C 

8C. 

Replace 2 to 3 wire converter module 9. 

— 

— 

9C. 

Remove wire lead from J16-19. Does engine crank? 

10C 

8C 

IOC. 

Replace preheat time delay module 16. 

— 

— 

11C. 

Is selector switch on engine control in the “REMOTE” position? 

12C 

— 

12C. 

Does generator set start, run and stop with switch located 
on the generator set? Return switch to remote position. 

13C 

— 

13C. 

Jumper TB1-B+ to TB1-RMT. Check to ensure that voltage from 

GND to TB1-RMT is equal to rated battery voltage. 

Does engine crank? 

14C 


14C. 

Check circuit from TB1-B+ through AT switch SI (2-1), switch 

S2 (2-3) to TB1-RMT for loose connection or open circuits. 

— 

— 

15C. 

Is module 7 a start-stop time delay module? 

16C 

18C 

16C. 

Replace start-stop time delay module 7 with a bypass module 

300-1177 or jumper TB1-B+to TB1-RMT. Does generator 
set start? 

17C 

18C 

17C. 

Replace start-stop time delay module. 

— 

— 

18C. 

Jumper TB1-B+ and J7-9. Does generator set start? 

19C 

. ■. — 

19C. 

Replace interposing line relay K3. 

— 

— 
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Automatic transfer switch fails to automatically retransfer 
load from generator set to line after normal power returns. 
Generator set continues to run. 




Check battery charging fuse FI. Is fuse OK? 

Is rated AC voltage present at transfer switch line terminals? 

Is module 11a retransfer time delay? 

If it is and the time has been returned to zero for tests, etc., 
make sure the timer does not go back beyond zero. Otherwise, 
the generator set will not retransfer the load. 

Is “POWER ON” lamp lit in motor timer module 11? 

Has the motor timer completed its time delay period? 

Replace motor timer if it is stalled (it does not time out). 

Does control accessory panel have a manual-automatic selector 
switch S3 and a push to retransfer switch S4? 

Place manual-automatic selector switch S3 in “AUTO" position. 
Does automatic transfer switch retransfer load to line 
(at end of time delay if used)? 

Record the pick-up voltage dial settings with small pencil 
marks on voltage sensor modules 1, 2 and 3 (only one on 
single-phase automatic transfer switch). Turn pick-up voltage 
knobs to 90 or below. Does motor timer “POWER ON” 
lamp light (if retransfer time delay used)? Does 
automatic transfer switch retransfer load to line? 

Recheck the normal line voltage and output voltage of 
transformers T2, T4 and T5 for lower than normal readings. 
Make sure voltage sensors are set for correct pickup voltages. 

Does control accessory panel have a manual-automatic selector 
switch S3 and push to retransfer switch S4? 

Remove voltage sensor modules 1, 2 and 3 and replace 
with 300-0927 bypass modules or jumper TB3-5 to K5-A. 

Do K3 and K5 pick up when S4 is pushed with S3 in 
automatic position to light the motor timer “POWER ON” 
lamp (if equipped with retransfer time delay)? Does automatic 
transfer switch retransfer load to line (after retransfer time delay 
if equipped)? 

Three-Phase: Isolate malfunctioning voltage sensor by plugging 
each individually into position 3 with bypass plugs in positions 
1 and 2. Then replace voltage sensor module. Does transfer 
switch retransfer load to line? 

Single-Phase: Replace voltage sensor in position 1. Does 
transfer switch retransfer load to line? 

Is voltage of K5 (A-B) at 9 volts DC or higher with 
switch S4 closed or S3 in “AUTO” position? 

If voltage is present on coil K5 (A-B) but relay does 
not pick up, coil is probably open and must be replaced. 









Hm^j | 

(Continued) 

YES 

NO 

16D. 

Is voltage TB3-5 to K5-A less than 2 volts DC when S4 
is pushed or S3 is in “AUTO” position? 

17D 

23D 

17D. 

Is voltage from TB3-5 to S4-1 approximately 12 VDC when 

S4 is pushed or S3 is in “AUTO” position? 

OK 

18D 

18D. 

Is voltage from TB3-5 to S4-2 approximately 12 VDC? 

OK 

19D 

19D. 

Is voltage from TB3-5 to TB3-11 approximately 12 VDC? 

OK 

20D 

20D. 

Is voltage from TB3-5 to S2-5 equal to battery voltage? 

21D 

22D 

21D. 

Replace plug-in module 5. 

— 

— 

22D. 

Check wiring from B+ terminal to this point for open circuit. 

— 

— 

23D. 

Check all wiring and connections between these two 
points for open circuit or poor connection. Jumper 
these two points to check relay K5 operation with 
switch S3 in automatic position. 



24D. 

Did relay K3 pick up at end of time delay to close K3 (6-9) 
and transfer load to line? 

2A 

25D 

25D. 

Measure K3 (A-B) voltage. If it is 9 volts or greater, coil 
probably is open. Replace relay. 

— 

— 
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Automatic transfer switch delays transferring load to line 
until generator set stops after normal power outage. 




Do relay contacts K3 (6-9) close as K3 relay picks up 
when the normal source voltage returns? 

Clean contacts K3 (6-9). Does this correct problem? 

Replace relay K3. 


Generator set starts during normal service. 



IF. 

Is control panel disconnect plug properly inserted 
into receptacle? 

2F. 

Does automatic transfer switch have an exerciser clock? 

3F. 

Is exerciser clock turned to the exercise period? 

4F. 

Record pick-up voltage dial settings with small pencil 
marks on voltage sensor modules 1, 2 and 3 (one for 
control accessory group 15 and single-phase AT). 

Turn pick-up voltage knobs to 90 or below. Does 
generator set stop (after time delay)? After test, 
return knobs to original settings. 

5F. 

Recheck the normal line voltage and output voltage 
of transformers T2, T4 and T5 for lower than normal 
readings. Make sure voltage sensors are set for 
correct pick-up voltage. 

6F. 

Are modules 13, 14 and 15 overvoltage sensors (only 
one for single-phase automatic transfer switch)? 

7F. 

Record pick-up voltage dial settings with small pencil mark 
on voltage sensor modules. Turn pick-up voltage knobs to 

140 volts. Does generator set stop (after time delay)? 

After test, return knobs to original settings. 

8F. 

Recheck the normal line voltage and output voltage of 
transformers T2, T4 and T5 for higher than normal 
readings. Make sure voltage sensors are set for 
correct pick-up voltage. 

9F. 

Is relay contact K6 (1-7) closed and making good contact? 

10F. 

Is relay K3 energized, contacts K3 (1-7) open and 
contacts K3 (9-6) closed properly? 

11F. 

Measure K3 (A-B) voltage. If it is 9 volts or more, 
the relay coil probably is open. Replace relay. 

12F. 

Remove start-stop time delay module 7 and replace 
with the bypass plug module. Does generator set stop? 

13F. 

Replace start-stop time delay module. 












52 
























Exerciser clock fails to start generator set. 


Does exerciser motor timer Ml operate? Voltage on 
Ml (1-2) should be approximately 120 VAC. 

Has overcrank condition occurred (note overcrank lamp on 
AT-E models)? 

Do contacts Ml (4-5) open and contacts Ml (3-5) close 
to put battery voltage on TB1-RMT terminal during exercise 
period? See instructions for exercise clock adjustments. 

Replace the microswitch on the exerciser clock or 
replace exerciser clock. 

Is one-ampere fuse FI in control panel “blown”? 

Replace fuse FI. 


Battery Charger Malfunctions 



1H. 

Does battery charger fail to charge? Charge ammeter shows 
zero current and battery discharges? 

2H. 

Does battery charger charge at high rate and cause battery to 
lose electrolyte (look for bubbling)? 

3H. 

Does charger supply current but battery fails to supply 
sufficient cranking power? 

4H. 

Lower charger float voltage a small amount. Measure 
specific gravity once a week and readjust float voltage 
until charger will hold recommended specific gravity 
without overcharging. Increase float voltage again if 
specific gravity drops below recommended value. 

5H. 

Check battery under load to see if it might have a dead 
cell. Check specific gravity of battery electrolyte and 
increase float voltage a small amount (check specific gravity 
once per week and reset float voltage until charger 
will hold recommended specific gravity). 

6H. 

Check fuse FI. Is fuse OK? 

7H. 

Does primary of transformer T1 have rated input on correct 
terminals to produce approximately 20 volts AC on T1 (XI-X2) 
or approximately 40 volts on T1 (X1-X3)? 

8H. 

Remove module 6 and measure AC voltage at J6 (15-21). Is 

this approximately 20 volts for AT-D or AT-E and 40 volts for AT-C? 

9H. 

Replace battery charger module 6 with new module. 
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USE OF BYPASS PLUG OR EXTENSION 
BOARD MODULE 

A bypass module plug can bypass the operation of the 
voltage sensors, start-stop time delay, transfer time 
delay or retransfer time delay. The extension board 
module extends the voltage sensor or time delay out 
from the control accessory panel to expose printed 
circuit components for troubleshooting, testing, etc. 
Follow these instructions for the particular module. 

Extension Board Module 

1. Open cabinet door of automatic transfer switch. 

2. Position the operation selector switch at “STOP” 
(on engine control for two-wire starting or on 
automatic transfer switch for three-wire starting). 

3. Remove the twist-lock disconnect piug. 

4. Open the control accessory panel. 

5. Remove the plug-in module. 

6. Note position and remove keying plug(s) from the 
printed circuit board receptacle by sliding the 
plug(s) to the right. 

7. Insert extension board module into receptacle. 

8. Insert module removed in Step 5 into the back of 
the extension module (Figure 21). 


9. Close control accessory panel and connect dis¬ 
connect plug. 

Module extended from extension board 
module is now energized and presents a 
serious shock hazard! 

10. Perform module adjustments or tests using ap¬ 
propriate instructions. 

11. When the tests, etc. are completed, remove twist- 
lock disconnect plug and open control accessory 
panel. 

12. Remove both modules from the control 
accessory panel. 

13. Reinsert keying plug(s) removed in Step 6, into 
printed circuit board receptacle. 

14. Plug in module removed in Step 5 or install new 
module, if required, into control accessory panel. 

15. Close control accessory panel and connect dis¬ 
connect plug. 

16. Move the operation selector switch to "RMT” 
(two-wire starting - on engine control) or “NOR¬ 
MAL” (three-wire starting - in cabinet), whichever 
applies. 

17. Close cabinet door. 




FIGURE 21. EXTENSION BOARD MODULE IN CONTROL ACCESSORY PANEL 
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Bypass Plug Module 300-0927 

Do not use bypass plug module 300-0927 to bypass start-stop time 
delay module 7 because It won’t operate the automatic transfer 
switch. For the start-stop delay position 7, use the start-stop bypass 
plug module 300-1177. 

1. Open cabinet door of automatic transfer switch. 

2. Position the operation selector switch at “STOP” 
(on engine control for two-wire starting or on 
automatic transfer switch forthree-wire starting). 

3. Remove the twist-lock disconnect plug. 

4. Open the control accessory panel. 

5. Remove the module to be bypassed. 

6. Slide the keying plug(s) to the right and pull out 
from the printed circuit board receptacle. Note 
position of the keying plug(s) when removing. 

7. Close the control accessory panel. 

8. Set switches SI and S2 on the bypass module to 
the correct position (instructions on bypass 
module printed circuit board) for the particular 
bypass and insert the module. See Figure 22. 

9. Connect the disconnect plug, reposition the 
operation selector switch and check operation of 
the automatic transfer switch. 

If the 1/4 ampere fuse on the bypass plug burns out, check and 
correct switch positions, then replace the fuse before inserting 
the bypass module again. 

10. Move the operation selector switch to “STOP” 
after test is finished. 

11. Remove disconnect plug and open control 
accessory panel. 

12. Take out bypass plug module and reinstall keying 
plug(s) removed in Step 6. 

13. Reinstall module from Step 5 or install new 
module, if required. 

14. Close control accessory panel and connect the 
disconnect plug. 

15. Move the operation selector switch to “RMT” 
(two-wire starting - on engine control) or “NOR¬ 
MAL” (three-wire starting - in cabinet), whichever 
applies. 

16. Close cabinet door. 

Start-Stop Bypass Plug Module 300-1177 
Use this bypass plug module in place of the start-stop time delay 
module (position 7 of control accessory panel). It’s unnecessary to 
remove the keying plugs when using this bypass plug module. 

1. Open cabinet door of automatic transfer switch. 

2. Position the operation selector switch at “STOP” 
(on engine control for two-wire starting or on 
automatic transfer switch for three-wire starting). 



FIGURE 22. BYPASS PLUG MODULE 


3. Remove start-stop time delay module 7. 

4. Insert the bypass plug module into position 7. 

5. Reposition the operation selector switch and 
check operation of the automatic transfer switch. 

6. Move the operation selector switch to “STOP” 
after the test is finished. 

7. Remove the start-stop bypass plug module. 

8. Reinstall module from Step 3 or install new 
module, if required. 

9. Move the operation selector switch to “RMT” 
(two-wire starting on engine control) or NOR¬ 
MAL” (three-wire starting - in cabinet), whichever 
applies. 

10. Close cabinet door. 

MODULE TEST PROCEDURES 

The following drawings give test procedures for the 
individual modules. Note on the drawings that test 
circuits are usually required. If you find a module 
defective or the correct calibration cannot be ob¬ 
tained, replace it. 

Module wiring diagrams are in Onan publication “WIRING 
DIAGRAMS AND PARTS LISTING” (number 962-0501). 
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AT’S WITH CONTROL PANEL GROUPS 51 THROUGH 55 


To correct the problem, answer the question in the appropriate troubleshooting chart either "YES” or “NO,” then 
refer to the number in the column and proceed to that step. Below is an index of problems. 


INDEX 


Problem 

See Page 

B 

Automatic transfer switch fails to immediately connect load to line 
when generator set is not running. 

68 

B. 

Automatic transfer switch fails to connect load to generator set when 
set runs during test with load or during a normal power outage. 

70 

C. 

Automatic transfer switch fails to start generator set during a 
power outage. 

72 

D. 

Automatic transfer switch fails to automatically retransfer load from 
generator set to line after normal power returns. Generator set 
continues to run. 

73 

E. 

Automatic transfer switch delays transferring load to line 
until generator set stops after a power outage. 

74 

F. 

Generator set starts during normal power service. 

74 

G. 

Exerciser clock does not start generator set. 
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Automatic transfer switch fails to immediately connect 
load to line when generator set is not operating._ 


YES 


NO 


1 A. 

Is normal line energized and delivering rated voltage 
to the line terminals of the transfer switch? 

2A 

— 

2A. 

Is control panel disconnect plug properly inserted 
into receptacle? 

3A 

— 

3A. 

Does automatic transfer switch have “NORMAL” and 
“EMERGENCY” indicating lamps? 

4A 

8A 

4A. 

Is the green “NORMAL” lamp lit? 

5A 

8A 

5A. 

Are contacts K1-CS closed to connect rated voltage 
across closing coil K1-CC? 

7A 

6A 

6A. 

Repair or replace K1-CS contacts. 

— 

— 

7A. 

Is closing coil K1-CC open circuited or is there an 
obstruction preventing transfer switch from closing? 

— 

— 

8A. 

Is this a three-phase AT? 

9A 

12A 

9A. 

Jumper relay contacts K6 (3-5). Does this correct problem? 

10A 

12A 

10A. 

Clean contacts K6 (3-5). Does this correct problem? 

— 

11A 

11 A. 

Replace relay K6. 

— 

— 

12A. 

Does AT have a retransfer time delay K10? 

13A 

16A 

13A. 

Jumper relay contacts K4 (5-6). Does this correct problem? 

14A 

16A 

14A. 

Clean contacts K4 (5-6). Does this correct problem? 

— 

15A 

15 A. 

Replace relay K4. 

— 

— 

16A. 

Are relay contacts K3 (5-6), contacts K3 (3-4) for 

480- and 600-volt system, closed and making good contact? 

19A 

17A 

17 A. 

Clean contacts K3 (5-6), K3 (3-4) for 480- and 600-volt 
system. Does this correct problem? 

— 

18A 

18A. 

Replace relay K3. 

— 

— 

19A. 

Does AT have an auxiliary transfer and retransfer time 
delay assembly (located in rear of standard cabinet 
below transfer switch)? 

20A 

22A 

20A. 

Does transfer switch operate if terminal TB11-1 is 
jumpered to TB11-2? 

21A 

22A 

21 A. 

Repair or replace time delay K11. 

— 

— 

22A. 

Is transfer switch mechanically-held on generator side? 

23A 

27A 

23A. 

Are generator-side main contacts of transfer switch open? 

27 A 

24A 

24A. 

Jumper normally-open K2 interlock contacts (in series with K2 
tripcoil). Does transfer switch operate? 

25A 

26A 















A. 

(Continued) 

YES 

NO 

25A. 

Repair or replace normally-open K2 interlock contacts. 

— 

— 

26A. 

Is K2 trip coil open-circuited or is trip coil 
mechanism obstructed? 

— 

— 

27A. 

Is rated voltage across closing coil K1-CC? 

31A 

28A 

28A. 

Does transfer switch operate if normally-closed K2-IC 
contacts are jumpered? 

29A 

30A 

29 A. 

Repair or replace normally-closed K2-IC contacts. 

— 

— 

30A. 

Repair or replace cutout switch K1-CS. 

— 

— 

31 A. 

Closing coil K1-CC is open-circuited or switch mechanism 
is obstructed preventing transfer switch closure. 

— 

— 
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B. 

Automatic transfer switch fails to connect load to 
generator set when set runs during test with load 
or a normal power outage. 

YES 

NO 

IB. 

Is generator output near rated voltage? 

2B 

— 

2B. 

Does AT have “NORMAL” and “EMERGENCY” indicating lamps? 

3B 

4B 

3B. 

Is “EMERGENCY” lamp lit? 

23B 

4B 

4B. 

Does AT have a transfer time delay K13? 

5B 

8B 

5B. 

Is time delay completed? 

6B 

— 

6B. 

Does transfer switch operate if terminal K13-1 is jumpered 
to K13-5 (also jumper K13-2 to K13-6 on 480/600-volt AT-E)? 

7B 

8B 

7B. 

Repair or replace transfer time delay K13. 

— 

— 

8B. 

Is transfer inhibit circuit connected to terminals TB6-11 
and -12? 

9B 

11B 

9B. 

Does AT transfer load if terminal TB6-11 is jumpered to 

TB6-12? 

10B 

11B 

10B. 

Check for malfunction in inhibit circuit. 

— 

— 

11B. 

Does AT have an auxiliary transfer and retransfer time 
delay assembly (located in rear of standard cabinet below 
transfer switch)? 

12B 

14B 

12B. 

Does transfer switch operate if terminal TB11-5 is 
jumpered to TB11-6? 

13B 

14B 

13B. 

Repair or replace time delay K12. 

— 

— 

14B. 

Are contacts K3 (1-3), K3 (5-6) for 480/600-volt systems, 
closed and making good contact? 

16B 

15B 

15B. 

Replace relay K3. 

— 

— 

16B. 

Are line-side main contacts of transfer switch open? 

20B 

17B 

17B. 

Jumper normally-open K1 interlock contacts (in series with 

K1 trip coil). Does transfer switch operate? 

18B 

19B 

18B. 

Repair or replace normally-open K1 interlock contacts 
as needed. 

— 

— 

19B. 

Is K1 trip coil open-circuited or is trip mechanism 
obstructed? 

— 

— 

20B. 

Is rated voltage across closing coil K2? 

26B 

21B 

21B. 

Does transfer switch operate if normally-closed K1-IC 
contacts are jumpered? 

22B 

23B 

22B. 

Repair or replace normally-closed K2-IC contacts. 

— 

— 

23B. 

Is transfer switch mechanically-held on generator side? 

24B 

26B 








B. 

(Continued) 

YES 

NO 

24B. 

Does transfer switch operate if cutout switch K2-CS 
is jumpered? 

25B 

26 B 

25B. 

Repair or replace cutout switch K2-CS. 

— 

— 

26B. 

Closing coil K1 (CC) is open-circuited or switch 
mechanism is obstructed preventing transfer switch closure. 

— 

— 
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c. 

(Continued) 

YES 

NO 

13C 

Does generator start and run if exerciser contact Ml-4 
is jumpered to Ml-5? 

14C 

15C 

14C. 

Replace the microswitch on the exerciser clock or 
replace exerciser clock. 

— 

— 

15C. 

Does AT have a start time delay relay K7? 

16C 

17C 

16C. 

Has time delay K7 completed its delay? 

17C 


17C. 

Does generator set start if terminal K7-1 is jumpered 
to K7-5? 

18C 


18C. 

Replace relay K7. 

— 



D. 

Automatic transfer switch fails to automatically retransfer load 
from generator set to line after normal power returns. 

Generator set continues to run. 

YES 

NO 

ID. 

Is control panel disconnect plug inserted completely into 
receptacle? 

2D 


2D. 

Is test transfer switch SI in closed (“NORMAL”) position? 

3D 

— 

3D. 

Is rated AC voltage present at transfer switch line terminals? 

4D 

— 

4D. 

Does automatic transfer switch have area protection equipment 
connected to terminals TB1-4 and TB1-5? 

5D 

7D 

5D. 

Jumper terminals TB1-4 to TB1-5. Does automatic transfer switch 
retransfer load to line (at end of retransfer time delay if used)? 

6D 

7D 

6D. 

Check area protection equipment for malfunction. 

— 

— 

7D. 

Is automatic transfer switch a 3-phase AT? 

8D 

10D 

8D. 

Is rated AC voltage (nominal 220 with 480- or 600-volt system) 
present between terminals K10-6 and K10-8? 

10D 

9D 

9D. 

Replace phase protection relay K6. 

— 

— 

10D. 

Does AT have a retransfer time delay relay K10? 

11D 

13A 

11D. 

Has motor timer completed time delay period? Time delay expired 
if AC voltage is present between terminals K10-6 and K10-7. 

16A 

12D 

12D. 

Replace motor timer if it is stalled (does not time out). 

—___,_ ,_ 

— 

— 
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Automatic transfer switch delays transferring load to line 
until generator set stops after a power outage. 


Does AT have a retransfer time delay K10? 

Has time delay completed delay period? Time delay expired if 
AC voltage present between terminals K10-6 and K10-7 (with 
generator set running—K4 energized). 

Does transfer switch retransfer load to line if terminal K10-8 is 
jumpered to K10-7? 

Repair or replace retransfer time delay K10. 

Do relay contacts K3 (5-6), contacts K3 (3-4) for 480/600-volt system, 
close when the normal source voltage returns? 

Clean K3 contacts. Does this correct problem? 

Replace relay K3. 



F. 

Generator set starts during normal power service. 

YES 

NO 

IF. 

Is operation selector switch SI positioned at “NORMAL?” 

2F 

— 

2F. 

Is control panel disconnect plug inserted completely into receptacle? 

3F 

— 

3F. 

Does automatic transfer switch have an exerciser clock? 

4F 

5F 

4F. 

Is exerciser clock turned to exercise period? 

— 

5F 

5F. 

Is rated AC voltage present at transfer switch line terminals? 

6F 

— 

6F. 

Is automatic transfer switch a 3-phase AT? 

7F 

9F 

7F. 

Is phase protection relay K6 energized and are contacts K6 (3-5) 
closed and making good contact? 

9F 

8F 

8F. 

Replace phase protection relay K6. 

— 

— 

9F. 

Does AT have a start time delay K7? 

10F 

11F 

10F. 

Measure for rated AC voltage (nominal 220 with 480- or 600-volt system) 
from terminal K7-L1 to K7-L2. If present, repair or replace start 
time delay relay K7. 



11F. 

Is start-stop relay K7 energized and are contacts K7 (1-5) open? 

— 

12F 

12F. 

Replace start-stop relay K7. 

— 

— 














G. 

Exerciser clock does not start generator set. 

YES 

NO 

1G. 

Does exerciser motor timer Ml operate? 

2G 

15G 

2G. 

Is operation selector switch S2 at “NORMAL?” 

3G 

— 

3G. 

Has overcrank condition occurred? 

— 

4G 

4G. 

Does generator set have two-wire starting? 

5G 

6G 

5G. 

Are contacts Ml (3-5) closed and making good contact to put 
battery voltage on TB1-RMT terminal during exerciser period? 

See instructions for exercise clock adjustments. 

_ 

16G 

6G. 

Are contacts Ml (4-5) open and Ml (3-5) closed during exercise period? 
See instructions for exercise clock adjustments. 

7G 

16G 

7G. 

Jumper terminal K5-1 to K5-2. Does generator set start 
and run? 

8G 

9G 

8G. 

Replace cranking limiter assembly. 

— 

— 

9G. 

Does AT have a preheat time delay for a diesel 
generator set? 

10G 

13G 

10G. 

Has preheat time delay completed its delay? 

11G 

— 

11G. 

Does generator set start and run if terminal TB1-H is 
jumpered to TB1-3? 

12G 

13G 

12G. 

Check preheat time delay circuit for an open and replace 
time delay if necessary. 

— 

— 

13G. 

Jumper contacts K4 (1-2). Does engine crank? 

14G 

— 

14G. 

Replace relay K4. 

— 

— 

15G. 

Replace the exerciser clock. 

— 

— 

16G. 

Replace the microswitch on the exerciser clock or replace 
exerciser clock. 

— 

— 
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MOTOR TIMER RETRANSFER TIME 
DELAY 

The motor timer operates on AC voltage and delays 
retransfer of the load from the generator set to the 
line. A stepdown transformer T1 supplies 120 volts AC 
to the motor timer in all automatic transfer switches 
(see drawing 626D0145). 

When the normal line voltage fails, the voltage 
sensors drop out line interposing relay K3 and timer 
relay K5. The voltage sensors sense restoration of 
normal line voltage and close the circuit from ground 
to relays K3 and K5. Relay contacts K5 (5-8) close to 
apply AC from T1-X4 and -X5 to the motortimer All 
(2-7). At the end of the time delay period, contacts 
All (6-8) close the circuit to pick up relay K3. Relay 
contacts K3 (2-8) open and contacts K3 (9-6) close to 
transfer the load from the generator set to the normal 
line. 

PREHEAT TIME DELAY 

When a power outage occurs, TB1 - B+ feeds battery 
positive to the 2 to 3 wire converter plug-in module 9 
(1-2) and to preheat time delay plug-in module 16 
terminal 1 (drawing 626D0145). Terminal 16ofthe2to 
3 wire converter module 9 supplies ground to terminal 
5 of preheat time delay module 16. Output terminal 3 
grounds terminal TB1-H to energize the preheat 
solenoid on the generator set. Time delay plug-in 
module 16 terminal 19 applies ground to the 2 to 3 
wire converter module 9 terminal 14 to inhibit the 
crank cycle during the preheat period. 

After the preheat period, module 16 (terminal 19) 
removes the ground from the crank inhibit terminal 14 
of the 2 to 3 wire converter module 9. The 2 to 3 wire 
converter module relay closes a set of contacts and 
applies ground from terminal 4 to TB1-3. The 
generator set starts and runs. 

Output voltage to transfer switch K2 (drawing 
626C0106) terminals A and B through TB7-6 and -7, 
TB6-6 and -7 (drawing 626D0145) energizes the 
primary of stepdown transformer T3. Transformer T3 
terminals XI and X2 feed a nominal 40 volts into 
undervoltage sensor module 4, terminals 12 and 15. 
When output voltage exceeds the set point of voltage 
sensor 4, the solid state switch (8-10) closes to 
complete the circuit to the 2 to 3 wire converter 
module 9 terminals 8 and 9. A relay on module 9 opens 
its contacts, removing the ground to TB1-3 to stop 
cranking (start disconnect circuit). The voltage sen¬ 
sor module 4 also completes the ground to terminal 9 
of the preheat time delay module 16 to open the 
preheat circuit to the generator set. 

PUSH TO RETRANSFER AND SELECTOR 
SWITCHES 

Some automatic transfer switch installations require 
that the generator set continue to supply power until a 


retransfer signal is manually initiated after restoration 
of normal power. Some installations also require a 
selector switch for choice of automatic retransfer or 
manually initiated retransfer through a push-to- 
retransfer switch. Drawing 626D0145 shows both the 
selector switch S3 and push-to-retransfer switch S4. 

Manual Retransfer 

With S3 selector switch in “MANUAL” position, relays 
K3 and K5 drop out on a voltage dip ora commercial 
power outage. If the normal line restores voltage 
before the generatorset can build up voltage, normal¬ 
ly closed contacts K4 (2-8) will reenergize relay K3 to 
keep the load on the line. 

If normal line power stays off, the voltage sensor 
module 4 energizes relay K4 through bypass module 
8 contacts (12-22). Relay contacts K4 (2-8) open and 
contacts K5 (4-7) remain open to prevent K3 from 
picking up when the undervoltage sensor modules 1, 
2 and 3 close the circuit on normal power restoration. 

To initiate a retransfer when line power returns, the 
operator must push retransfer switch S4 bypassing 
contacts K5 (6-9) to energize relay K5 through the 
voltage sensors. Contacts K5 (6-9) close to “seal in” 
relay K5, and contacts K5-4 and -7 close to energize 
relay K3 through automatic-manual switch contacts 
S3 (2-3) and voltage sensor modules 1, 2 and 3. Relay 
contacts K3 (2-8) open and contacts K3 (6-9) close to 
transfer the load from the generator set to the normal 
line. See Restoration of Normal Line. Contacts K3 (1 - 
7) open to initiate the time delay in stop. 

Automatic Position 

With automatic-manual transfer selector switch S3 in 
the “AUTOMATIC” position, relay K5 will pick up on 
normal power restoration through switch contacts S3 
(1-2), and voltage sensor modules 1, 2 and 3. Relay 
contacts K5 (5-8) close the circuit from terminals X4 
and X5 of stepdown transformer T1 to the motor 
circuit All (2-7). The motor timer times out and 
closes contacts All (6-8) to energize relay K3 
through contacts S3 (1-2), All (6-8), and voltage 
sensor modules 1, 2 and 3. Relay K3 picks up to open 
K3 (2-8) and close K3 (6-9) to transfer the load from 
the generator set to the normal line. See Restoration 
of Normal Line. K3 (1-7) open to initiate the time delay 
stop. 

NORMAL AND EMERGENCY LAMPS 

The green normal and the red emergency lamps 
indicate which source is supplying power to the load. 
During normal operation, the line supplies power 
from line A (drawing 626C0106) through TB7-11 
(drawing 626C0164) totransformerTII primary, back 
through TB7-10 (drawing 626C0106), through K2 
contact 1C, J1-W which connects to P1-W (drawing 
626D0145). The circuit is completed through either 
contacts K3 (6-9) or K4 (3-9), back through P1-Y, J1-Y 
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